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INTRODUCTORY. 
The  notices  of  agricultoral  machinery  embraced  in  this       Sui^jecu  in. 

_,  daded  in  thia  re- 

report  are  pnncipally —  port. 

1.  Those  which  have  sqme  peculiar  features  not  usual  in 
oar  machines  of  the  same  class. 

2.  Machines  which  were  entered  and  operated  in  the  series 
of  field  trials  in  the  vicinity  of  Paris  during  the  summer  of 
187B. 

Some  American  exhibits  which  came  within  the  range  of,  NotaUexhibits 

°  in  Clasa  76  enter- 

Class  76  were  not  entered  for  competition,  and,  in  fact,  many  ^  for  <»°lpet^ 

of  them  were  outside  of  the  classes  invited  to  the  essais.      trials. 

Some  of  these  were  superior  to  any  similar  machines  or 
apparatus  exhibited  from  other  countries,  but,  being  famil- 
iar to  our  own  i>eople,  need  not  occupy  space  here. 

To  indicate  dearly  what  is  meant,  some  instances  may  be 
cited: 

The  windmill  of  the  United  States  Windmill,  Engine,  and    iMtanc«i. 
Pump  Company,  and  the  "  Eclipse''  windmiU. 

The  Fairbanks  weighing  machines  for  live  stock  and  farm 
produce,  which  carried  the  palm  over  all  competitors. 

The  Howe  scales,  in  fine  finish  and  variety. 

The  Reynolds  fruit-drier;  etc.,  etc. 

THE  JUHY  OF  CLASS  76.  Jury  in  Claw  76 

The  jury  of  Class  76  was  composed  of  the  following  persons,  preserv- 
ing the  order  in  the  official  list : 

MM. 
Kkioht  (Dr.  Edwabd  H.),  C.  £.,  Hon.  Commissioner..  .United  States. 

Sterstevrns  (L.  ),  Commissaire  de  Belgique Belgium. 

FoucHSB  DB  Careil,  S^natour France. 

GiBABD  (AiM^),  Professeur  an  Conservatoire  et  k  Plnsti- 

tnt  Agronomiqae France. 

BoNNA(A.),  C.  E France. 

Lkcoutbux,  Frofessenr  &  PlDstitut  Agronomiquc France. 

RiSLEB,  Profeosear  k  rinstitut  Agronomique France. 

MuRi8T(H.) France. 

Petit France. 

Layalard  (E.) France. 

Le Baron  do  Ladoucbtte  (E.),  D^put^ France. 

TftESCA  (A.),  B^p^titeor  k  Vlustitnt  Agronomiqae France. 
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^^^^ijnjjted  LIST  OF  MEDALS  GRANTED  TO  UNITED  STATES  EXHIBITORS 

exhibitor        in  IN  CLASS  76,  PARIS  EXPOSITION,  1878 

ClaHs  7fl. 

GRAND  PRIZES. 

Department  of  Agricoltore.  Washington,  D.  C Ck)llective  exhibit. 

Cyrus  H.  McCormick Chicago,  111 Binding-reaper. 

GOLD  MEDALS. 

Case,  J.  J Racine,  Wis Reaper  and  thrasher. 

Dederick  (P.  K.;  &  Co Albany,  N.  Y Hay-press. 

Deere  &  Co Moline,  HI Plows  and  cultivator. 

Dodds,  J .'..Dayton,  Ohio Horse  hay-rake.  * 

Fairbanks  &  Co Saint  Johusbnry,  V t . .  Cattle  and  hay  scales. 

Farmers'  Friend  Mannfact-  Grain  and   fertilizer- 

uring  Company Dayton,  Ohio drills. 

Gale  Mannfacturing  Co Albion,  Mich    . .  Plows. 

Globe  Horseshoe  Nail  Co  .  .Boston,  Mass Horseshoe  nails. 

Johnston  Harvester  Co Brockport,  N.  Y Harvesters. 

Osborne  (D.  M.)  Mannf.  Co. Auburn,  N.  Y Harvesters. 

Reynolds,  A.  J Chicago,  111 Fruit-drier. 

Warder,  Mitchell,  &  Co. . . Springfield,  Ohio Harvesters. 

Wood,  Walter  A Hoosick  Falls,  N.  Y . .  Harvesters. 

Wood,  William  Ans(»n Albany,  N.  Y Harvesters. 

SILVER  MEDALS. 

Adriance,  Piatt,  &  Co New  York,  N.  Y Harvesters. 

Aultman  &>  Co Canton,  Ohio Harvesters. 

Bay  State  Rake  Company.  .Winchendon,  Mass..  .Horse  hay-rake. 

Coates  &  Co Alliance,  Ohio Horse  hay-rake. 

Curtis,  J.  M San  Francisco,  Cal . .  Wine-heater. 

Farquhar,  A.  B York,  Pa Thrasher  and  plows. 

Hercules  Lever-jack  Co Newark,  N.  J Lifting-jack. 

Howe  Scale  Company Rutland,  Vt Cattle  and  hay  scales. 

Knight,  Harold  E Bellefontaine,  Ohio..  Maple  sugar  and  simp. 

Speer  &  Sons Pittsburgh,  Pa Plows. 

Stratton  &  Cullum Meadville,  Pa Hay-loader. 

U.  8.  Windmill,  Engine,  and 
Pump  Company Batavia,  111 Windmill  and  pump. 

BRONZE  MEDALS. 

Bickford  &  Huffman Macedon,  N.  Y Grain-drill. 

Graham,  Emlen,  &  Pass- 
more Philadelphia,  Pa Lawn-mower. 

Hill's  Archimedean  Lawn- 
mower  Company Hartford,  Conn Lawn-mower. 

Markt  &  Co New  York,  N.  Y Horse  hay-rake. 

Randolph,  T.  F Morristown,  N.  J Ditching  machine. 

Stoddard  &  Co Dayton,  Ohio Grain-drill. 

Taylor  Manufacturing  Co.  .Westminster,  Md Thrasher. 
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FIELD  TRIALS.  Field  triau. 

The  trials  of  agricaltaral  implements  in  the  field  were  de-  ^^^  ^b^,^ 
termined  upon  as  early  as  the  year  1876,  when  the  "  Addi-  ^om'^  pubiiahcd 
tiOD  to  the  General  Regulations"  announced  the  following : 

[Translatiou.] 

"SPECIAL  DIRECTIONS  TO  FRENCH  AND  FOREIGN  EXHIB- 
ITORS IN  THE  GROUP  OF  AGRICULTURE  (GROUP  TUl). 


"Article  16. — Agricultural  machines  and  implements.  Sue-  ^^^^^qSS. 

cessive  competitive  trials.  ^  is^e. 

"Besides  the  conditions  determined  by  the  ^  General  Reg- 
ulations '  [September  7, 1876],  a  series  of  competitive  trials 
is  ordered  for  agricultural  machines  and  apparatus,  the  re- 
sale of  which  will  be  considered  in  the  determination  of 
tiie  awards. 

"These  trials  will  succeed  each  other  in  the  followingorder: 

"First  series. — Machines  and  instruments  used  in  the 
^ture  and  preparation  of  the  soil. 

"Extirpators,  scarifiers,  ditchers,  draining  apparatus, 
plows  of  all  sorts,  harrows,  rollers,  hydraulic  machines, 
steam-plows,  and  their  appurtenances. 

"Second  series. — Machines  and  instruments  used  in  sowing 
gram  or  fertilizers^  and  the  cultivation  of  crops  in  drills. 

"Fertilizer-distributors,  seeding  machines  of  all  kinds, 
horse-hoes,  ridging  plows. 

"  Third  series. — Machines  and  instruments  belonging  to 
the  culture  or  care  of  hay  crops. 

"  Mowers,  hay-tedders,  rakes,  and  other  apparatus  belong- 
ing to  the  hay  field,  the  packing,  baling,  or  preservation  of 

hay. 

"Fourth  series. — Machines  and  implements  for  reaping. 

"Reaping  machines,  apparatus  for  the  harvesting  of  ce- 
reals, their  preservation  in  fitful  weather,  their  tran8iK)rta- 
tion  and  preservation. 

"Fifth  series. — Machines  and  apparatus  for  the  thrash- 
ing and  cleaning  of  cereals  and  other  plantSj  and  the  prepara- 
tion of  food  for  dom^tic  animals. 

"Thrashing  machines,  riddles,  fanning  mills,  grain-clean- 
ers, granaries,  straw-cutters,  feed  grinders  and  crushers, 
root-cutters,  etc. 
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pidd  triait.     a  Article  17.— Times  determined  for  ths  trials  of  agricult- 

vral  mcLcMnes  cmd  implements. 


Sztnotfrom 


raU,  1876. 


'^  The  first  two  series  of  trials  will  take  place  during  the 
month  of  May,  the  third  and  foorth  series  in  the  months  of 
Jane  and  July,  and  the  fifth  series  in  the  month  of  August. 

<^  All  the  arrangements  will  be  made  in  order  that  these 
trials  of  machines  and  instruments  shall  be  as  full  as  possi- 
ble, and  of  such  sort  as  to  demonstrate  on  the  one  hand  the 
force  required,  and  on  the  other  the  cost — ^in  one  word,  the 
valuable  effect. 

^<  During  each  of  these  trials  the  exhibitors  or  their  agents 
will  hold  themselves  at  the  disposition  of  the  jury,  and  fur- 
nish in  duplicate  the  teams,  apparatus,  and  machines  which 
may  be  necessary  in  the  trials. 


"  Paris,  December  1, 1876. 

"  Le  84nateur^  Oommissaire-  OinSral  : 

"  J.-B  KEANTZ." 

A^idix^     The  "Appendix  l^o.  I''  to  the  French  "Cteneral  Begula- 
ciasSflSSaon.     tions"  of  September  1, 1876,  contained  the  "  System  of  Cten- 

eral  Classification,"  and  agricultural  implements  were  men- 
tioned in  two  classes : 


[Translation.] 

"SIXTH  GROUP. 


C1am61. 


Claaa76. 


"Glass  51. — Agricultural  implements  amd processes  used  in 
the  cultivation  of  fields  and  forests, 

"Plans  of  culture;  distribution  and  management  of  crops. 
Apparatus  and  works  for  agricultural  engineering,  drain- 
ing, irrigation,  etc.    Plans  and  models  of  farm  buildings. 

"Tools,  implements,  machines,  and  apparatus  used  in 
husbandry,  sowing  and  planting,  harvesting,  preparation 
and  preservation  of  crops. 

"Various  agricultural  machines  worked  by  horse-power 
or  by  steam,  etc,  etc.'* 

"EIGHTH  GROUP. 

"Class  76. — Specimens  of  farm  buildings  and  agricultural 
tvorJcs. 


"Apparatus  for  preparing  the  feed  of  animals. 
"Agricultural  machinery  in  motion:  steam-plows,  reap- 
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ing  and  mowing  machines,  hay-making  machines,  thrashing    j«^  ^^^^^ 

machines,  etc." 

•  •  •  •  • 

This  duplication  of  statement  caused  some  difficulty  all  _. ,  ^^^!2!^^^i^ 

*^  ■  •'  ariaiiur  from  oita- 

tiie  way  through.  t^n  of  aBTionitji- 

nl  maotunery  in 

It  seems  to  have  been  regarded  as  optional  on  the  part  of  tj^o^ups  and 
exhibitors  whether  to  place  their  machines  in  Glass  51  or 
Class  76. 

The  French  exhibitors  generally  chose  Class  76,  and  the 
exhibits  &om  the  United  States  were  entered  in  the  same 
class  before  leaving  our  shores. 

The  English  machines  were  all  entered  in  Class  51 ;  Eng- 
lisli  colonies  the  same;  Norway,  Sweden,  Japan,  China, 
Spain,  Bussia,  in  Class  51;  Austria-Hungary,  Switzerland, 
in  both;  Belgium  in  51;  Greece  in  neither;  Denmark  in 
both;  Italy  in  51. 

Jurors  were  appointed  in  each  class,  and  commenced  their  gp^SJe  j^i*]^ 
work,  viewing  the  same  machines,  the  class  juries  some-  ^^Au^a 
times  finding  themselves  fkce  to  &ce  regarding  the  same 
implement.  As  the  principal  apparent  result  would  be  the 
granting  of  duplicate  medals,  which  was  not  a  concern  of 
theirs,  the  affair  was  entirely  amicable;  but  the  exhibitors 
testified  a  laudable  desire  to  get  a  full  share  of  anything 
good  in  prosi)ect,  and  commenced  entering  in  the  other  class, 
whichever  it  might  be;  the  English  and  others  putting 
themselves  in  Class  76,  and  the  Americans,  nothing  loth^ 
eniolling  themselves  in  Class  51. 

As  Class  51  had  the  machines  at  rest  and  Class  76  the  ohin^^  rest"^ 
same  machines  in  motion,  it  became  an  interesting  problem 
with  the  exhibitors,  when  a  jury  was  seen  approaching,  to 
know  which  it  might  be,  and  either  to  cast  off  or  put  on  the  ©hiiSita  motdOT! 
belt  by  which  the  machine  derived  its  motion  from  the  en- 
gine which  ran  the  machines  in  the  agricultural  annex.  As 
errors  sometimes  occurred,  the  jurors  in  Class  51  saw  a  ma- 
chine in  motion  and  Class  76  in  a  state  of  perfect  and  entire 
repose,  which  changed  to  hysterical  activity  when  the  ex- 
hibitor found  out  his  mistake. 

The  result,  as  exhibited  in  the  awards,  shows  how  much 
tlie  work  was  duplicated,  and  the  respective  values  of  the 
medals  show  the  relative  appreciation  by  the  respective  ju- 
ries of  the  same  machines.  The  corresx>ondence  of  the  esti- 
mates was,  however,  pretty  close. 

The  English  acting  Commissioner-Gtoneral,  a  most  active qSIt^ p.  conuffe 
and  able  executive  officer,  with  perhaps  a  greater  experi- 
ence in  such  matters  than  any  one  else  in  the  whole  person- 
1^  of  the  Exposition,  took  exception  at  an  early  date  to  the 
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FiOd  triau.     field  trials,  as  the  English  had  determined  not  to  enter  upon 

English  objec-  them.    The  matter  long  liung  doubtful,  and  it  is  probable 

^    '  that  this  serious  opposition  caused  the  delay  and  the  change 

of  the  times  and  order  qf  the  series  of  trials. 

Americsmde-     The  United  States  juror  in  the  class  strongly  insisted 

tH^i8inthe^eid!that  the  Original  plan  should  be  carried  out.    The  French 

Direction  of  Agriculture,  presided  over  by  M.  Eugene  Tis- 

serand,  and  the  jury  of  Glass  76  were  like-minded ;  and  the 

following  programme  for  the  trials  was  issued  on  the  14th 

Original  pro  of  Juuc,  a  time  wheu  it  was  originally  expected  that  one- 

carried^out.        half  of  the  trials  would  have  been  concluded.    The  first  trial 

actually  took  place  July  22: 

[TraDslation.  ] 

SpeciEl  regular "  SPECIAIi  REGULATIONS    FOR    THE    TRIALS    OF   AGRIOUL- 
fleld  trial^^    ****  TURAL  MACHINES  ON  THE   GROUND. 

"1.  The  tTials  of  the  agricultural  machines  will  take 
place  in  the  vicinity  of  Paris.  The  machines  will  be  oper- 
ated under  their  ordinary  working  conditions  and  for  a  suf- 
ficient time  to  permit  the  proper  estimation  of  their  value. 

"2.  These  trials  apply  to  the  French  and  foreign  ma- 
chines belonging  to  the  following  groups : 
Classes  of  raa-     "1.  MowerSj  teddcrs^  raJces^  and  portable  hay-presses. 

chines  to  be  tried.        ,/r^-w-%  »•  f»«-f 

"2.  Reaping  machines  and  binding-reapers, 
"3.  Appliances  for  the  preparation  of  the  soilj  plows  and 
instruments  for  breaking  or  clearing  the  soil,  worked  by  teams 
or  by  steam  ;  gang-plows,  draining  machines,  etc. 

"  Other  agricultural  machines,  not  included  in  the  above 
category,  will  be  tried  also  if  deemed  of  sufficient  impor- 
tance, 
oft^^*  o^pi«««     "  3.  These  trials  will  be  had  at  places  to  be  hereafter  deter- 
mined. 
tSJdfSg  "Sm^u-     "  ^-  "^^^  exhibitors  who  wish  to  take  part  in  these  trials 
tors.  must  make  it  known  in  writing  before  the  30th  of  June. 

"  5.  The  Director  of  the  Sections  of  Agriculture  and  Horti- 
culture, on  the  recommendation  either  of  the  foreign  com- 
DesignatioD  ofmissioucrs  or  of  the  committees  of  admission,  shall  desig- 
SJSi.  ^*    °      nate  the  machines  to  be  admitted  to  the  trials;  these  will 

last  at  least  one  day  for  each  group  of  machines. 
Place  in  field     "6.  The  sitc  ou  which  each  machine  shall  work  will  be 
^  ^  ^  '  designated  by  drawing  lots  between  the  exhibitors  just  pre- 

vious to  each  trial. 

oostofShSStore      ''  ^'  ^^^  contestant  will  provide,  at  his  own  cost  and 

care,  the  attendants,  teams,  fuel,  and  everything  necessary 
for  the  working  of  his  machines ;  the  cost  of  transportation, 
going  and  returning,  being  also  at  his  own  charge. 
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<<8.  Any  exhibitor  whose  machine  may  be  broken  or  dis-    Fuidtriau. 
abled  daring  work  may  replace  it  by  an  identical  machine.  RegQiattons  for. 

"9.  There  will  be  no  classification  in  order  of  merit. 

"10.  The  accredited  delegates  of  the  societies  and  com- 
mittees of  agriculture  of  France  may  follow  all  the  opera- 
tions, and  will  then  meet  at  a  place  to  be  hereafter  desig- 
nated to  make  known  their  opinions  on  the  trials  at  which 
they  have  been  present. 

**11.  The  precise  date  and  place  for  each  trial  will  be 
made  known  not  less  than  eight  days  in  advance. 

^^t^pedal  article. 

"The  Director  of  the  Sections  of  Agriculture  and  Horti-   selection  of  ma. 
culture,  with  the  advice  of  the  committees,  will  designate SmeSotei^""^ 
among  the  machines  which  have  been  worked  those  which 
shall  be  the  object  of  dynamometric  trials. 

"These  trials  will  be  made  at  the  laboratory  of  rural 
engineering  at  the  Agricultural  Institute  of  Vincennes. 

"Paris,  June  14,  1878. 

"Dre8s6  et  approuv6 : 
"Xe  SSnateurj  Commisaaire-OSniral^ 

" J.B.  KEANTZ. 

"Vu  et  approuv6: 

"JDe  Ministre  de  V Agriculture  et  du  Commerce^ 

"TBI8SERENC  DU  BORT. 

"Note. — Applications  for  admission  to  the  trials  must  be      ^plications 
made  in  writing  and  deposited  at  the  Bureau  of  the  Agri-  the  triSs"*  "° 
cultural  Section  {Pavilion  de  VExpoMion  de  V Agriculture^ 
Qmi  d^Orsay).^ 

The  English  protest  was  repeated  upon  the  reception  of  EngUehproteat. 
the  foregoing  definite  announcement,  which  was  placarded 
in  the  building  of  the  Champ  de  Mars  and  at  the  Direction 
of  Agriculture  on  the  Quai  d^  Or  say. 

Entries  for  the  trials  were  made  by  almost  all  the  nations    Nations  which 
represented  in  the  agricultural  section :  England,  France, 
the  United  States,  Canada,  Russia,  Switzerland,  and  Italy. 
After  the  list  of  competitors  was  printed,  however,  most  ^^^^^^^^  ®^ 
the  English  exhibitors  withdrew.  • 

The  trials  came  off  as  follows : 

Ut  series. — AtMannont  (8eine-et-Mame)^  July  22,  1878.        S^^^i*^"*'*- 

Including :  Reapers^  binding-reapers^  combined  reapers  and 

*  At  the  Vienna  Exposition  in  1873,  at  the  field  trials  at  L^opoldstadt, 
Jnly  9  of  that  year,  19  reapers  and  16  moweis  started.  These  were  all 
American,  ''the  English,  French,  and  Germans  not  thinking  it  expe- 
dient to  take  part,''  as  M.  Tisserand  says  in  his  oflScial  French  report  of 
the  Vienna  £xx>osition. 


Marmont. 
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Field  triaii.     mowerSj  mowets^  hay-tedders^  horse-rakes^  prairie-renovators^ 
Marmont      hay-looderSj  electric  apparatus  fortnight  work  in  the  fields. 

The  dynamometrical  triads  were  had  at  the  same  place 
July  26. 
Petit-Bourg.        2d  scrics.— At  Petit-Bourg  (Seine-et-Oise),  July  29, 1878. 

Induding:  Plows j  gang-plows^  steam-plows  and  cultivators^ 
horse-hoesy  cultivators^  harrows^  rollers^  ditchers^  drills  and 
broadcast  sowers  for  seed  wnd  fertilizers. 

The  dynamometrical  tests  were  had  at  the  same  place 
August  6. 

in^dH^*  ^     ^  series.— At  the  Exposition  grounds  on  the  Esplanade 

des  InvalideSy  August  4. 

Including :   Thrashing  machines  driven  by  steam  or  horse 
power  J  or  by  hand  for  small  operations;  baling  presses  for  hay 
or  straw. 
Champ  deMMw.     4^  series. — On  the  lawn  of  the  Champ  de  Jfar«,  August  8. 

Including:  Laum-mowers. 

5th  series. — Same  place,  August  9. 
Including :  Apparatus  for  watering  lawns  and  gardens. 
Gonesa©.  g^j  scrics. — At  Gouessc  {8eine-et-0ise)j  August  12. 

Including :  Steam  plows  and  cultivators^  for  extensive  or 
moderate  operations. 
^^Announc^wjt     rjij^^  announcement  that  the  Minister  of  Agriculture  and 
SSSmerir*^^  Commerce  had  placed  at  the  disposition  of  the  committee 

on  trials  '* twelve  objects  of  art"  to  reward  exceptional 
merit  which  might  be  found  in  any  of  the  competing  ma- 
chines added  greatly  to  the  interest  which  the  contestants 
felt  in  the  result  of  the  trials,  but  provoked  further  opposi- 
tion on  the  part  of  those  who  declined  the  test. 

These  special  awards  were  additional  to  regular  medals 
provided  for  in  Annexe  No.  1  of  the  Rdglement  OSnirale. 
Sevres  vasea.  It  was  understood  at  the  time  that  the  objets  Wart  would 
probably  be  S6vres  vases  worth  1,000  fr.  each,  and  it  may  be 
added  here,  somewhat  out  of  the  historical  order,  that  such 
proved  to  be  the  fact  when  they  were  received  at  the  State 
Department,  Washington,  D.  C,  in  November,  1879,  for 
distribution. 
I  ^**™?ttd©ci8-     The  work  of  the  jury  in  Class  76,  so  far  as  carried  on  in 

ion  by  the  Jury  on  .»      *j  1 

agricuitarai  ma-  the  prcciucts  of  the  Ohomp  de  Mars,  where  the  machines 

oninery   depend-  *■  ■*• 

ent  upon  result  were  exhibited,  was  not  considered  final,  as  the  ultimate 

of  field  trials.  ' 

adjudication  was  dependent  upon  the  action  of  the  machines 
at  the  trials  in  the  field,  so  far,  at  least,  as  those  were  con- 
cerned which  took  part  in  them.  This  was  in  accordance 
with  article  16  of  the  "  Special  Eegulations,"  above  quoted. 
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The  constitation  of  the  special  jury  for  reporting  upon  the**B***^T  ^^ 
the  field  trials  was  annoimced  in  the  following  letter :  ^  the  field. 

"Minist^re  de  PAgrionltare  et  da 

Commerce. 
"Ezpodtion  IJnivenelle  Intemi^ 

tionale  de  1878,  &  Paris. 
"Direction  de  la  Section  de  I'Agri- 

onltare  et  de  I'Hortionltnre. 

"QuAi  d'Oesay, 

"PAVILLON  de  L'AaBIOULTUBE, 

^'PafHs  le  19  JuiUet  1878. 

[Translation.  ] 

'^SiE:  The  commission  charged  with  the  pablic  trials  in 
the  field  of  the  agricultural  machinery  of  the  Universal 
Exposition*  is  composed  of  the  members  of  the  jury  and  of 
the  committee  of  admission  of  Class  76. 

'4have,  tberefbre,  to  ask  you  once  more  for  your  valuable 
assistance. 

^^The  programme  feelese!^  will  inform  you  of  the  place 

where  and  the  day  an^  hour  when  these  public  trials  will  be 

made. 
^Tlease  accept  theianewed  assurance  (etc.). 

"The  Director  of  the  Sections  of  Agricul- 
ture and  Horticulture, 

"EUGENE  TISSEBAND.       M.Ti8»en«id. 
"Dr.  Ebwabd  H.  Knioht, 

^^  Member  of  the  International  JwryP 

To  this  commission  was  added  M.  Patinot,  the  Pr6fet  of  ,M.Patinot,prt. 
the  Department  of  the  Beine  et  Mamej  and  a  committee 
from  the  Agricultural  Society  of  that  Department,  in  which 
the  taial  of  reapers,  etc.,  was  held. 


THE  FIELD  OF  PETIT-BOUEG, 

I  See  map  facing.  ] 
THE  PLOW  AND  CULTIVATOR  TRIALS. 

Comparison  of     Considering  their  common  origin,  there  is  a  marked  differ- 

the  plows  of  van*  ,  ,  ,  /.-r-i,^,-^^.  ^ 

ous  nation*.       ence  between  the  plows  of  England,  the  United  States,  and 

France.    Southern  Europe  has  plows  still  more  primitive, 
resembling  those  shown  on  coins  of  the  period  of  the  Greek 
occupation  of  SicOy.    It  is  not  easy  from  the  specimens 
shown  at  the  French  Exposition  to  deteimine  what  may  be 
the  ordinary  plows  of  Denmark  and  Sweden,  as  the  plows 
from  those  countries  are  all  of  iron  and  copies  of  the  En- 
glish. 
no?*repi»8«nu!     ^^  ^  uumbcr  of  instances  one  has  to  regcet  that  the  oom- 
ttie*'ci^nm^°!m^™^^®^^'^®^  ^^^  *^®  various  couutrics  sbculd  have  judged 
piements.  it  advisable  to  present  only  thei^mostilmproved  implements, 

which,  as  in  the  cases  of  Sweden  an<l  Denmark  just  men- 
tioned, are  not  representative  of  the  countries,  being  for  the 
most  part  copies  of  imported  implements.    The  same  diffi- 
Reference  to  cultv  occurrcd  at  the  Centennial  Exhibition  in  Philadelphia, 

plow  exhibits  at  .^„X     ,t  t  .  a  -r  r«       .         -r  A* 

the  Centennial.    1876,  though  spccimeus  from  Java,  Tunis,  Japan,  Siam, 

British  India,  Finland,  and  Brazil  enabled  one  to  study  im- 
plements some  of  which  are  as  crude  as  those  shown  in 
the  Egyptian  tombs. 
Comparison  of     For  somc  rcasou  unexplained,  the  collection  of  primitive 
^d  p^^eL^i?  tools  and  implements  at  Paris  was  not  as  good  as  at  Phila 
primithS?SSi8.**^delphia,  though  that  of  arms  was  better.    The  Javanese  col- 
lection of  native  implements  in  Paris  was,  however,  better 
than  any  other  in  that  city,  and  superior  to  anything  of  the 
kind  shown  at  the  Centennial  Exhibition.    It  is  not  the 
present  purpose  to  write  the  history  of  the  development  o\ 
the  plow,  but  it  may  be  remarked,  en  passant^  that  the  origi- 
nal typical  form  has  been  preserved  in  all  succeeding  ages. 


puato  trial*,     Passiug  by  with  regret  the  archaeologic  and  ethnologic 
29, 1878.     '       department  of  the  subject,  I  proceed  to  consider  what  the 

Paris  Exposition  showed  of  novelty  combined  with  merit, 
and  to  describe  the  implements  competing  for  the  special 
prizes  at  Petit-Bourg  (Seine-et'Oise),  France,  July  29, 1878. 

The  trials  were  ordered  by  M.  Teisserenc  du  Bort,  the 
Minister  of  Agriculture  and  Commerce,  in  conformity  with 
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the  Eeglement  QinSraU^  dated  December  1, 1876.    Much  op-  p^rtO-ISj?/'*^' 
position  was  made  by  the  secretary  of  the  British  Commis- 
sion, who  in  fact  had  charge  of  the  British  sections,  but 
tlie  French  authorities  eventually  decided  to  pursue  the 
eourse  first  marked  out. 

The  exhibitors  at  the  field  trials  of  July  29  were:  French,    ^^^^^  ^^ 
3^ ;  Italian,  2 ;  American,  5  ]  Hungarian,  1. 

The  English,  with  the  exception  of  the  steam-plow  manu- 
£a«tm'ers,  declined  the  competition,  as  did  also  the  Swedish, 
Danish,  and  Spanish. 

The  steam  plows  and  cultivators  were  tested  on  two    steam  plows, 
occasions. 

The  system  of  Fowler  &  Co.,  of  Leeds,  England,  and  of  fowIct  sl  co. 
r>ebains,  of   Saint-Remy,  pr^  Clairefontaine,  France,  at   DebaiM. 
Petit-Bourg,  July  29. 

The  system  of  Aveling  &  Porter,  of  Bochester,  England,    Aveiing&Por 
at  Gonesse,  August  12. 

The  dynamometrical  tests  of  plows  were  made  at  Petit-    Dyxmmometri 
Boorg,  August  6.  . 

[The  subject  of  steam  plows  and  cultivators  is  considered 
after  the  hand  and  horse  plows.] 

Entries  at  the  plow  trials.  Entriee  at  the 

"^  plow  tnau. 

The  following  is  a  list  of  the  competitors  in  the  plow  trials 

**t  I^etit-Bourg  (Seine-etOise),  July  29,  1878: 

fiiggi,  Piacenza,  Italy :  1  ox-plow. 

^Boirel,  Soissons  (Aisne),  France :  3  Brabant  plows. 

^osselet,  Fontenay-lte-Louvres  {Seineet-Oise):  1  stubble 
Plo\^. 

C^ndelier,  Bucquoy  {Pas-de- Calais) :   1  Brabant  double 
Plo\^^»  I  Brabant  Irwoc,  1  Brabant  hisocA 
^outelet,  fitr^pilly  {Seine-et-Marne):  1  plow. 
I^sivid,  Sarlat  (Dordogne) :  1  plow. 
I^ebains,  Saint-Eemy  {Seine-et-Oise):  1  steam-plow. 
I^ecauville,  Petit-Bourg  (Seine-et-Oise):  Steam -plows. 
I^eere  &  Co.,  Moline,  111.,  U.  S. :  1  gang-plow,  1  plow,  1 
^^^•plow. 

I^ex)oix,  Chapelle-en-Serval  {Oise):  1  iron  plow. 
t^elahaie-Tailleur  &  Bsyac,  Liaucourt  (Oise):  1  Brabant 
Rouble  plow,  1  Brabant  plow,  1  hisoe,  1  quatresoo,  1  drain- 
^^8  plow,  1  stubble  plow,  1  irisoc,  1  ditching  plow. 

The  double  plow  is  cap<able  of  changing  to  turn  a  furrow  in  either 

^^'^^tion ;  otherwise  called  a  swing-plow,  tnming  plow,  hillside  plow, 
etc. 

^Btwo  and  trisoc  are  plows  with  two  or  three  shares  and  mold  boards, 
'•pectiyely — i.  «.,  gang-plows  with  two  or  with  three  bodies. 
2  V  R VOL  6 


18  UNIVERSAL   EXPOSITION   AT   PARIS,    1878. 

PfiMBm^^^^*^'     Durand,  Montepeau  (Seme-et-Marne)'.  1  Brabant  plow,  1 
plow. 

For^t-OoUin,  Onise  (Aitmey.  Brabant  double  plows. 

Gale  &  Co.,  Albion,  Mich.,  U.  8. :  2  plows. 

Gamier,  Eedon  {IHe-et-  Vilaine) :  1  plow,  1  ditching  plow. 

Henry  Pr^res,  Durj'-l^s- Amiens  (/Sowwe) :  1  Brabant  plow, 
1  plow  (0.25  meter  depth),  1  trisoc. 

Ladislas-Gubiez,  Buda-Pest,  Hungary :  Plows. 

Lemaire,  Auger,  &  Amiot,  Bresles  (Oise):  Brabant  plows, 
Brabant  plows  d,  bascule, 

Mar^chaux,  Montmorillon  (Yienne)'.  1  plow,  1  ditching 
plow. 

Meixmoron  de  Dombasle,  Nancy  (Meurthe-et-Moselle):  1 
satdm.  swing-plow,  1  subsoil  plow,  1  plow  (avant-train)^  hisocs^  1 

ridging  plow. 

Meugniot  Aln6,  Dyon  {C6te  WOr):  1  plow,  1  hisoc. 

Nicod  Fr^res,  fiternoz  {Doubs) :  Plows. 

Normand  -  Gourdain,  Villers-au-Flos  (Pas-de-Oalais):  1 
Brabant  double  plow. 

Parquin,  Paris :  1  Parquin  plow. 

Bandolph,  Morristown,  N.  J.,  U.  S. :  Ditching  machine. 

Renault -Gouin,  Sainte-Maure  {Indre-et-Loire):  1  vine- 
yard plow,  1  ridging  plow,  1  ditching  i)low. 

Eousselet,  Tancrou  {Seine-et-Marne):  1  stubble  plow. 

Simond,  la  Baume  {Doubs) :  1  plow. 

Speer  &  Sons,  Pittsburgh,  Pa.,  U.  S.:  Plows. 

Valck-Virey,  Saint-Di6  {Vosges):  1  double -moldboard 
plow. 

Vemhes,  Saint-Izaire  (Aveyron) :  1  plow. 

Voirin,  Manois  {Haute-Marne):  1  plow. 

Wateliez-Delattre,  Emmerin  (yord) :  Plows. 

(And  many  others  not  entered  on  the  printed  programme.) 

cia88iflcati<m.  Classification. 

To  render  the  account  more  clear  the  plows  will  be  divided 
into  groups  as  follows : 

1.  Single.  6.  Clearing. 

2.  Tuming-moldboard.  7.  Sulky. 

3.  Subsoil.  8.  Gang. 

4.  Draining.  9.  Eoot-diggera 

5.  Bidging. 

Introductory  Introductory. 

'remarks.  ^ 

The  variety  of  styles  and  sizes  of  plows  in  France  is 
greater  than  in  the  United  States.  Some  makers  have  as 
many  as  ten  different  sizes  of  a  peculiar  line  of  plows. 
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France  is  not  so  homogeDeoas  a  nation  as  our  own,  and  the  peti^Bwa.*^^' 
influence  of  the  old  provincial  divisions  of  Flanders,  Nor- 
mandy, Alsace,  Langaedoc,  Provence,  Gascony,  etc.,  is  visi- 
ble in  the  implements  and  methods  as  well  as  in  the  persons 
and  language  of  ihe  peoples.    French  plow  manufacturers    caiues  of  va. 
who  aim  at  a  national  reputation  and  clientile  have  to  bear  piows.^ 
in  mind  the  prejudices  or,  perhaps  we  may  say,  habits  of 
the  different  sections ;  and  this  increases  the  variety  of  the 
stock  in  trade,  somewhat  as  in  our  own  case,  where  the 
right-hand  and  the  left-hand  plows  respectively  have  their 
admirers.    The  customs  of  Central  and  Southern  Ohio  and 
of  the  South  generally  differ  in  this  respect  from  Michi- 
gan,  the  line  of  the  Lakes,  and  the  Eastern  States.    There  variety  greater 
is  more  difference,  for  instance,  between  the  "Dombasle'^with  ns^or  in 
ploWj  made  at  !N"ancy,  in  the  old  Lorraine,  and  the  Brabtmt  °       ' 
dovbkj  built  at  Liancourt  or  at  Eennes,  than  is  to  be  found 
between  any  single-furrow  plows  built  in  the  United  States 
or  between  any  varieties  made  in  England. 

It  will  not  answer  the  present  purpose  to  show  the  crude       The  cruder 
country  plows  which  are  still  so  common  in  all  parts  of  ^^s  ^  omitted 
France,  although  one  may  trace  the  original  features  in^"'^***^™^*''^ 
many  of  the  most  improved  present  forms.    It  is  only  de- 
siped  to  show  those  that  have  merit,  and  in  which  certain 
features  of  novelty  are  to  be  found,  which  may  possibly  be 
suggestive  to  those  engaged  in  the  manufacture  of  farming 
implements.    Even  when  the  specimen  selected  for  illustra- 
tion may  look  more  curious  than  useful,  it  will  be  rash  to 
condemn  at  first  sight,  for  the  French  are  excellent,  careful, 
and  successful  farmers,  and  La  Belle  France  is  no  misno-  La  bou  France. 
mer,  for  the  country  is  probably  the  richest,  most  pros- 
Porous,  and  most  beautiful  in  the  world.     The  farming 
implements  of  such  a  nation,  especially  when  so  large  a 
niajority  of  the  people  is  engaged  in  rural  pursuits,  cannot 
but  be  worthy  of  attention. 

PLOW  TRIALS,  Scene    of    the 

plow  trials. 

The  trials  of  plows  at  Petit-Bourg  took  place,  on  the  farm    Fannof  M.i>e- 
of  M.  Decauville,  an  area  of  several  hundred  acres  being  ^^g.*  * 
placed  at  the  disposal  of  M.  Eugfene  Tisserand,  the  Inspector- 
General  of  Agriculture  of  France  and  director  of  the  trials. 

1.  Single  plows.  single  plows. 

The  French  still  adhere  to  a  wooden  moldboard  for  cer-    wooden  mow- 
tain  sandy  soils.    Such  plows  weigh  from  80  to  240  pounds, 
according  to  size,  and  sell  at  from  30  to  75  fr.    While  in 
England  plows  have  generally  two  wheels  to  gage  the 
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depth,  it  is  by  no  means  so  uoiversal  in  France,  and  the 
cheaper  forms  of  wooden-beam  plows,  which  are  sold  as  low 
as  35  fr.,  are  frequently  wheelless.    The  French  catatogaes 


WoodcB-mold' 


FlO.  1. — IPrtnch  tnooden-motdboard  ploa. 

divide  them  into '•  without  wheels  "  "with  one  wheel,"  "  with 
two  unequal  wheels." 
The  ekarrue  &  ckaine  (Fig.  2)  has  two  equal-sized  wheels. 


Fig.  2. — Charrut  i  cAodw.    P.  Duramd,  Montereau,  France. 

■yand  preserves  the  general  torm  of  the  Normandy  plow,  in 
which  the  beam  is  set  at  a  considerable  angle  and  rests  in 
a  seat  on  the  frame  of  the  high  fore-carriage  {avant-train). 
The  donble-tree  is  hitched  (othe  axle  of  the  avant-train,  aa.A 


Mmxmaroa  de  DomhaiiU,  !fancy,  Fraaot. 


ih  fore- the  latter  has  a  draft-chain  to  the  beam.  The  implement 
has  a  loose  and  rattling  appearance  to  ns,  who  have  more 
compact  arrangements,  but  it  does  very  good  work  and 
maintains  its  place. 
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The  mode  of  mounting  the  plow  on  the  avanttrain  shown    ^'™  " 
in  Fig.  3  is  one  foand  in  the  long  Heriea  of  plows  manufact- 
nred  hj  Meixtooron  de  Dombasle,  of  Nancy.    The  nose  of 


Fig.  4. — Brabatit  timplr.     P.  Durand,  MoHlntau,  Ihincr. 


the  plow  is  pivoted  to  the  avant-train  instead  of  simply  rest- 
ing upon  it  and  being  drawn  by  a  chain.  The  adjustment 
for  depth  of  fUrrow  is  by  the  vertical  screw,  which  has  a 
handle  above  the  bridge. 


PlO.  h.—D»ranf»  pJoa  body.     Viea  on  Ike  moUboard  tide. 


■Another  step  and  we  approximate  more  nearly  to  the 
English  style — Durand's  Brabant  simple,  as  distinguished 
from  the  double,  which  has  a  turning  moldboard  {h>wrne 
oreiUe\  a  left  band  and  a  right  hand,  so  as  to  plow  back 


FlO.  e.—FUie  OH  the  land  tide. 


and  forth,  returning  in  the  last-made  fUrrow,  the  near  and 
tbeoffhorae  alternately  in  the  furrow. 

In  this  plow  the  avant-train  simply  sustains  the  beam ; 
the  draft  is  by  a  rod.    In  the  circular  handed  to  the  spec- 
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tators  at  the  trial  it  is  described  as  "intended  for  depths 
either  ordinary  or  deep.  It  replaces  with  great  advantage 
all  the  ancient  models  of  plows.  It  will  travel  alone  upon 
the  earth,  without  need  of  holding  the  handles.'^ 


Duramd'splow^ 
parts  detacbed. 


Fig.  7. —  View  of  the  separate piecea  of  the  body,  minus  the  moldboard. 

For  the  purpose  of  illustrating  the  French  method  of 
manufacture,  it  will  be  as  well  to  dissect  one  plow.  If  our 
people  may  have  the  idea  of  supplying  France  with  plows 
to  the  same  extent  that  they  now  furnish  that  country  with 
harvesters,  the  detail  may  not  be  thrown  away. 


View  under* 
neath  the  sole. 


Fig.  8. — View  under  the  body  of  theplo^o, 

Durand's  plow  bodies  are  made  applicable  to  any  system 
of  plows  as  well  as  the  Brabant  simple.  The  firm  also  sup- 
plies the  parts  of  the  body,  which  can  be  mounted  on  any 


French  one- 
wheeled  plow. 


Fig.  9.— One-w^led  plow.    E,  Bodin,  Bennes,  France, 

plow  by  local  shops,  according  to  the  custom  of  the  coun- 
try.   They  are  made  either  in  cast  iron  or  chilled,  and  in  12 


13  horses. 
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from  those  adapted  for  1  borse  to  those  for    P>^triau 


A  is  the  standard;  B  the  sole;  C  the  corner  piece;  D  theirs*-*-*'- 
share;  E  the  breast  covering  the  front  of  the  standard;  F 
is  the  heelpiece  to  prevent  wear  of  the  nioldboard;  G  is 
the  rear  standard ;  and  II  the  helicoidal  niohlboard. 
The  one-wheeled  plow  of  Bodin,  of  Trois-Croix   (Fig- 


), dispenses  with  the  aranttrain,  the  standard  of  the 
gage-vheel  passing  through  a  mortise  in  the  beam.  The 
qoadrant-clevis  permits  adjustment  for  laud,  and  the  screw 
through  Trhich  the  draft-rod  passes  is  the  gage  for  depth. 
It  ia  very  closely  on  the  British  uiodel.  The  French  plows 
in  a  set,  otherwise  similar  except  as  to  size,  are  classed,  by 
the  length  of  the  moldboard,  short,  medium,  and  long  {ver- 
loircourt,  versoirmixte^versoir  allong^.    Figs.  9  and  10  show  ^hed 


FiQ.  11, — 7bo-wA«eEed  ploio.     LdvcocIc  4"  Barr,  Shraxtbury,  England. 
the  vergoir  alUmgi.    The  mode  of  fastening  the  colter  by  a 
yoke,  shown  in  Fig.  9,  is  becoming  quite  common  in  several 
eoontries.    The  implement  is  all  of  iron.    The  smallest  size 
is  inteoded  for  one  horse  in  sandy  gronnd. 
Fig.  10  is  made  in  three  sizes —  ^ 

Welgbl.  kiloa.    Price,  trtac*. 
63  50 


Bodin's  large-sized  plow  (Figare  10),  with  two  wheels  and 
sjointer,  is  designed  to  plow  to  a  depth  of  35  centimeters 
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(14")  when  drawu  by  6  horses  or  oxen.  It  is  used  in  open- 
iiig  furrows  for  draining.  The  weight  is  200  kilos  and  price 
•1  230  fr.  The  skiin-oolter — the  first  appearance  of  which  in 
this  country  is  believed  to  have  been  about  30  years  ago  in 
the  implement  known  as  the  "double  Michigan  plow" — is 
now  becoming  qoite  common  in  England  and  France. 

The  plow  (Fig.  11)  exhibited  by  Lowcock  &  Barr,  of 
Shrewsbury,  England,  only  differs  from  that  of  Bodin,  of 
Bennes,  in  some  of  the  details.    The  moldboard  has  the 


Fin.  13. — "  Bridlt"  pattern  whttl  pl<i\c.     Jiickard  Honnbg  Jr  Stmt,  Grantham, 
England. 

wbJi!S'''''iJwr  "*d&6  shape  and  long  rearward  extension  familiar  in  the 
UwfMit  ^  Barr  Scotch  plows.  It  has  One  feature  by  uo  means  common,  a 
means  of  adjusting  the  inclination  of  the  moldboard  by  a 
lever  or  brace  operated  by  a  hand-screw. 
Md  ^nisbj  &  The  plows  made  by  Hornsby  &  Sons,  Grantham,  England, 
are  of  numerous  patterns,  with  or  without  the  draft-rod, 
with  or  without  gage- wheels,  and  the  swing-itlows  are  desti- 
tute of  the  jointer.    The  moldboard  has  a  peculiar  convex 


FlO.  V^.—Rerolving  moldboari  pleic.     Corbelt  if-  Peele,  Shrevabarg,  England. 

"jToj^s  shape  much  insisted  upon  by  this  firm,  which  appears  to 
have  been  the  first  to  introduce  it.  The  shares  are  of  cast 
chilled  metal  and  made  self-shar[>ening.  The  colter-fasten- 
ing atlniit^  of  auy  rake  hemg  given  to  the  colter  n-ithout 

UonubjB  holes  in  the  beam.  This  yoke- fastening  is  al^o  used  largely 
in  the  United  States  upon  the  Collins  plows  and  others. 
The  frame  is  of  wrought  iron.  These  plows  have  long  been 
favorites  with  farmers,  and  may  be  taken  as  the  best  ex- 
emplars of  their  order  and  country. 
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The  English  plows  were  not  shown  at  the  field  trial  ordered 
by  the  Exposition  authorities.    The  reawns  for  their  avoid- 
ing the  competition  can  only  be  guessed  at.    The  opportu- 
nity was  aflforded  by  a  very  singular  mode  of  classification, 
which  gave  an  exhibitor  the  right  to  enter  his  machine  in 
CIass  51,  or  agricultural  machinery  not  in  motion  (materiel 


PUnotriaia. 


Gale  Manu- 
facturing Co. 'a 
rod-beam  plow. 


Fig.  14. — Michigan  rod-heam  plow.     Gale  Manufacturing  Company,  Alhiony 

Mich, 

el  prwMSs  dee  exploitations  rurales  et  foresti^es)  or  in  Class 
76,  which  included  agricultural  implements  in  motion  (spA^i- 
fi^ens  d^ exploitations  rurales  et  Wusines  agricoles). 

The  French  and  Americans  entered  in  Class  76,  the  Bn- 
glisliia  Class  51.  Each  class  had  its  jury  and  worked  inde- 
pendently, viewing  the  same  machines  and  making  reports 
recommending  medals.  Much  duplication  of  awards  ensued, 
and  some  curious  differences  of  estimation  of  the  devices  by 
tlie  respective  juries. 


French   mova- 
ble-point plow. 


Fig.  15. — Movahle-point  plow,     C,  GuilleauXf  Segr4,  France, 

An  English  plow  with  a  skim-colter  was  exhibited  by  Cor-  EngUsbrevoiv- 
bett  &  Peele,  of  Shrewsburj',  England,  but  this  plow  had  a  p°iow  (FiguroTs). 
still  more  distinguishing  peculiarity  in  its  revolving  mold- 
board.  This  was  introduced  from  the  United  States  into 
England  in  1870,  where  it  appears  to  meet  with  some  favor, 
though  we  see  but  little  of  it  at  home.  The  price  of  this  plow 
complete  is  £5  10s,  A  disk-colter  to  use  in  place  of  the 
skhn-colter  is  10  shillings  (Figure  13). 
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The  ouly  Americau  plow  which  had  the  skim-colter  or 
small  pariDg  Bhare  in  advance,  known  also  as  a,  jointer,  and 
in  France  as  a  ratette,  was  the  plow  exhibited  by  the  Gale 
Manufacturing  Company,  of  Albion,  Mich.  This  was  one 
of  the  plows  wluch  was  exhibited  in  operation  at  Petit- Bonrg, 


Meixmoroa  de  Doinbaile,  Nancy,  FYanee. 


and  was  remarkable  for  the  completeness  with  which  it 
buried  the  stubble  (Figure  14). 

The  plow  has  a  peculiar  appearance  and  contains  all  the 
adjustments  for  land  and  depth  in  the  beam.  By  loosening 
the  nuts  on  the  rods  where  they  join  the  standard,  the  front 
end  of  the  beam  may  be  pitched  downward  or  upward, 


Frenob   i 
blA-potnt 


Fio.  17. — Iroit-beam plow.     Deere, y  Co.,  J/bline,  171. 


towards  the  land  or  away  from  it,  and  so  give  the  required 
set.  A  colter  may  be  substituted  for  the  jointer,  and,  being 
attached  to  the  standard  and  not  to  the  beam,  maintains  its 
adjustment  at  all  times. 
»■  Fig.  15,  a  plow  exhibited  by  Guilleux,  of  9egr6  [Maine-et- 
Loire),  France,  shows  another  speciality.  It  has  a  movable 
point,  which  may  be  thrust  forward  as  it  wears.     The  plow- 
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beam  riding  in  a  socket  on  the  axle  of  an  avant-train  and    ^'^^  *'^'» 
attached  by  a  draft-chain  is  another  illustration  of  the  per-    French  mova- 
sistent  form  so  popular  in  France.    The  prices  are  50,  58,  {j^j^^Jj  is).  ^^^"^ 
70,  and  85  fr.,  according  to  size.    The  long  bar  to  be  shifted 
forward  as  it  wears,  to  form  a  plow -point,  was  shown  at  the 
Centennial  in  a  native  plow  from  Berar,  India. 

JFig.  16  shows  the  two- wheeled  single  plow  made  by  the      French  two 
firm  of  Meixmoron  de  Dombasle,  of  Nancy  {Meurthe-et-Mo-  (Figure  lo. 
selle:).    It  has  a  frame  entirely  of  iron  and  an  ordinary 
sizo  weighs  132  lbs.,  and  costs  85  fr.    It  is  a  very  good 
and  cheap  implement  and  does  excellent  work.    Its  clevis 


Speer  & 
Sons*  oenter-lever 
plow. 


Fig.  18. — Center-lever  plate,    Alexander  Speer  cf  -San«,  Pittsburgh,  Pa, 

arrangement  is  good,  both  for  draft  and  depth,  and  the  draft- 
chain  is  likewise  commendable.  The  arrangement  of  the  Meixmoron  de 
two  wheels  follows  the  English  form,  but  the  lever  is  French  (Fi^re  w*  ^  ° 
and  is  used  to  lift  the  front  end  and  tilt  up  the  point,  so  that 
the  team  will  draw  it  out  of  the  ground  at  the  end  of  the 
funx)w— a  very  good  arrangement,  and  used  also  on  the 
gang.plows  of  France  and  England,  the  plowman  always 
walking  at  work.    The  sizes,  work,  and  prices  are  as  follows : 


ffy^  monotoe 


Depth  of 
furrow. 


Centimeters 
22  to  28 
15  tu  20 
11  to  15 


Width  of 

fuiTOW. 


Centimetert 
28  to  34 
22  to  28 
18  to  22 


Number  of  I  Tir^j^v,* 
horses.     I  Weight. 


4  to  6 
3  to  4 
2  to  3 


Kilo*. 
167 
155 
135 


Price. 


Francs. 

190 
175 
160 


So  far,  all  the  plows  (with  the  exception  of  the  wooden- 
nioldboard  plow)  have  been  those  with  avant-train  or  gage- 
wheels  for  depth  of  furrow.  The  wheelless  plow,  however, 
or  «rtn^-plow,  as  it  is  called  in  England,  is  more  common 
in  the  United  States,  and  in  fact  is  sold  in  Europe  as  the 
"American"  plow. 

At  the  head  of  the  swing-plows  at  the  Petit-Bourg  trials 
was  that  exhibited  by  Deere  &  Co.,  of  MoUne,  111.  (Fig.  17).  ,Deew  &  Co  'a 
Aney  are  made  right  or  left  hand,  and  of  22  different  styles. 
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Pio»  triab.      The  high  carved  beam  gives  great  clearance  at  the  throat. 

The  rolling  colter-bar  is  fastened  to  the  beam  bj'  meauB  of  a 

yoke. 
speer  A  Sons'     A  dififerently  appearing  implement,  with  wooden  beam  and 
W  '     '   *°" standing  colter,  was  the  centerlever  plow  of  A.  8peer& 

Sons,  Pittsburgh,  Pa.  (Figure  18.) 


Fig.  19. — Effte  combination  ploai.     A.  B.  Farquhar,  York,  Fa. 


i.  Taiqatua.  The  Rcese  combination  plow,  exhibited  by  A.  B.  Far- 
quhar,  of  York,  Pa.,  is  a  tool  which  might  seem  to  be  well 
adapted  to  French  metlio<ls  and  ueeda.  The  system  of  mak- 
ing a  number  of  optional  tools,  each  of  which  is  capable  of 
being  attached  to  a  common  stock,  is  familiar  to  the  French 
in  the  case  of  their  vineyard  implements,  though  none  so 
varied  in  their  lines  of  effectiveness  as  that  shown  by  Far- 
qnbar. 

The  various  shares  are  the  bull's  tongue,  turning  shares 
of  various  widths  and  depths,  sweep,  and  scraper. 


2.  Tuming-ntoldboard  plowa. 

The  term  kiU-aide  plow  is  generally  applied  in  this  country 
to  this  description  of  plow,  which,  by  an  adjustment,  is  ca- 
pable of  turning  a  furrow  to  the  right  or  to  the  left  hand ; 
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••Wa8«e"plow 
with  shifting 
moldboard  (Fig- 
are  20). 


the  appropriateness  of  our  term  consists  in  its  being  used    ^'^  *•'**''• 
by  us  only  for  plowing  hill-sides  which  are  so  steep  that 
the  farrow  can  only  be  turned  down  hill.    The  plow  having 
arrived  at  the  end  of  its  course,  turning  a  furrow  to  the  left, 
the  adjustment  of  the  plow  is 
made  to  enable  it  to  turn  a  fur- 
row to  the  right,  and  the  off  horse 
in  returning  takes  the  last-made 
furrow. 

This  adjustment  is  made  in  at 
least  five  different  ways,  four  of 
which  were  shown  in  Paris,  in 
the  English,  French,  or  Ameri- 
can departments;  but  not  all 
four  in  any  one.    In  Britain  such    """ — ^-.^^      y^  varfoua  names 

,         .      -  ^,         ^  *od    systems   of 

a  plow  IS    known    as    the    turn-  Fig.    2l.—Shifting     socket-piece  oT^entloiM. 

wrest  plow.     The  French   name    and  moldboard  of  tourneareille. 

for  the  implement  is  toume-oreille,  t.  c,  "tumiug-mold- 
board." 

The  old  Scotch  form  survives  in  the  French  toxirneoreitle^ 
called  the  charrue  Wasse.  The  sole  and  share  are  perma- 
nent; the  moldboard  is  both  right  and  left,  either  being 
brought  into  action  as  may  be  desired  hy  means  of  a  lever, 
the  other  one  shifting  into  the  line  of  draft  on  the  land-side. 
The  same  colter  serves  for  either.  The  i)low  was  exhibited 
by  Delahaie-Tailleur,  of  Liancourt  (Oise)  (Figures  20,  21). 

In  the /<mrnc-omW«  of  iMeixmoron  deDomba8le,of  Nancy 
(Meurthe-et-Moselle),  the  share,  moldboard,  and  land-side  are 
inade  in  one  piece  (or  to  move  as  one),  and  this  is  journaled 
<>n  a  horizontal  axis  at  the  lower  edge.    This  is  unlocked 


Meixmoron  de 
Dombasle's  turn- 
ing •  moldboard 
plow. 


Fig.  22. — Toume-oreille.    Meixmoron  de  DomhasU^  Nancys  France, 

and  partially  rotated  at  the  end  of  a  furrow,  converting 
what  was  the  land-side  into  a  share  and  sole,  and  presenting 
the  moldboard  in  the  other  direction.  The  price  of  this 
plow  is  100  fr. ;  weighs  98  kilos.  This  form  was  also  shown 
in  the  English  section. 
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The  toume-oreilU  made  b;  Bmel  Fibres,  of  MoalinB  (Al 
Iter),  is  shown  in  Fig.  23  as  a  left-hand  plow.  When  it  is  to 
be  U8ed  as  a  right-hand  plow,  the  two  moldboards,  which 
are  united  on  a  horizontal  axis  on  the  median  line,  are  un- 
locked, and  then  turned  half  arouud,  which  brings  the  one 
now  uppermost  to  the  underneath  position,  both  the  mold- 
boards  being  then  presented  to  the  right-hand  as  they  are 
now  to  the  left.    Price  of  this  plow  70  fr. 


Fig.  33. — Tarning-moldboard  plaa.     Bruet  Friret,  Moaliiu,  France. 

Another  tuming-moldboanl  plow  was  shown  by  Alexan- 
der Speer  &  Sons,  of  Pittsburgh,  Pa.  It  has  a  right-handed 
and  a  left-handed  body  placed  back  to  back ;  that  is  to  say, 
one  presented  forward  and  the  other  rearward.  The  beam 
and  handles  turn  on  a  vertical  pivot  in  the  center  of  the 


FlO.  24.— ffiifmde  plotr.     A.  Speer4-Sa%*,  PilUburglt,  Pa. 

i)ody,  and  either  the  right  or  lefthanded  portion  can  be  used 
by  turning  the  beam  and  handles  and  presenting  them  in  the 
appropriate  direction.  The  rear  portion  of  each  moldboard 
is  hinged,  which  allows  the  oue  in  use  to  lap  over  the  other. 
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which  lies  back ;  this  avoids  the  necessity  for  making  the    Pioatnau. 

body  the  sam  of  the  lengths  of  the  two  bodies. 

An  old  English  turn-wrest  plow,  kuown  in  its  day  as 
ffays'a,  was  constmcted  on  the  same  principle,  but  withont 
tbe  hinged  wings  to  the  moldboards.  pw*™"^"" 


Fig.  'i5.— Brabant  double  ploir.  C.  Gilleux,  Segi^,  France. 
The  most  important  of  the  series  of  tuming-moldboard 
plowg  is  known  in  France  as  the  Brabant  doubie.  This  plow  ^.f^'E^ti^ 
is  meeting  with  great  success,  and  not  on  account  of  its  con- 
lenience  for  throwing  the  soil  down  hill,  but  principally,  as 
it  would  seem,  on  account  of  its  permitting  the  plowman  to 
commence  at  one  side  of  a  field  and  work  furrow  after  fur- 


Toritfl  in  Frmion. 


Fig.  is.— Brabant  doabta,  irifA  ekim-eolter.     DeUikaia-Tailltur  4-  Bajac, 
Liancoarl,  France. 

TOT  clear  across  It.  The  Kuglish  and  American  practice  is 
to  plow  in  lands;  the  English  lands  are  generally  narrower 
tlian  with  UB,  as  the  climate  is  more  moist  and  the  ground 
more  apt  to  he  water-logged. 

The  Brabant  double  is  made  in  great  variety  of  structure 
and  sizes,  all,  however,  possessing  the  feature  of  lia\iDg  a 
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pair  of  moldboards,  odc  above  the  other,  and  either  brought 
into  effective  position  for  a  right  or  left  hand  furrow,  re- 
spectively.   The  plow  (Fig,  25)  was  exhibited  by  M.  Goil- 
teux  of  Segrd  [Maine-etLoire).    His  prices  are  as  follows: 
U-     No.  1,  330  fr.,  to  No.  2,  300  fr.,  sDiUble  for  breaking  new  groaud. 
'■     No.  3,  270  fr.,  to  No.  4,  2G0  &.,  suitable  for  heavy  plowing. 
No.  5,  250  fr.,  to  No,  C,  'iiO  fr.,  Buitabie  for  ordinary  plowing. 
No.  7,  220  fr.,  to  No.  8,  200  fr.,  auitable  for  light  work. 
No.  9,  190  fr.,  kQitable  for  light  work. 


FlO.  27. — Brabant  doable,  with  lubtoil  talon*.     Ddahaie-jainevT  ^  Bajac, 
Lianecurl,  France. 

They  are  made  of  sizes  from  1  horse  to  16  horses,  by  Del- 
ahaie-Tailleur,  of  Liancourt  {Oke),  who  appears  to  have 
beeu  the  original  constructor  in  France.  The  prices  are 
quoted  by  weight: 

,1,   75  to  100  kilos 2.00fr.  per  kilo. 

'"  100  to  130  kiloB 1.50  fr.  p«r  kilo. 

130  to  150  kilos 1.4ofr.  per  kito. 

150  to  190  kiloa 1. 40  fr.  per  kilo. 

190  to  280  kilos 1. 35  fr.  per  kilo. 

280  to  350  kiloB  and  over 1. 30  fr.  per  kilo. 


FlO.  2t^.—FlrabaHl  double,  trilft  siim-«ftniv(. 

The  depth  of  plowing  is  regulated  by  means  of  a  b 
screw  on  the  avant-train,  which  raises  or  lowers  the  h 
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When  at  the  end  of  a  furrow  and  desiring  to  return,  the    ^^^  **'<«^- 
plowman  leans  on  the  lever  which  projects  at  the  rear  and 
unlocks  the  beam,  which  is  free  to  turn  on  its  axis,  making  ^^^^  BrabSSI 
half  a  revolution  and  bringing  the  other  plow  to  the  ground  double  plows, 
changing  it  from  a  right  to  a  left  hand  plow,  or  vice  versa. 
Tlie  width  of  furrow  is  regulated  at  the  clevis  in  fixjnt,  the 
regulating-screw  letting  the  plow  take  more  or  less  land. 
Tli«  gage- wheels  are  of  equal  diameter,  as  they  are  altern- 
ately in  the  furrow. 

The  deep  plowi  ng  by  the  Delahaie-Tailleur,  large  size  Bra-    Depth  of  uith. 
baxit  double,  is  designed  to  be  0.70  meter  land,  0.60  meter 
depth ;  drawn  by  H  or  10  horses,  or  14  to  16  oxen. 

The  same  firm  exhibited  the  Brabant  double  with  claws 
or  talons,  which  t^ar  up  the  bottom  of  the  furrow,  acting    (Figure -j?). 
as  a  subsoil  attachment.    (Figure  27). 

-Another  form  of  the  implement  for  deep  plowing  has  a  Brabant  double 
skLim-share  for  rolling  up  the  stubble  into  a  little  ridge,  to  be  •bares, 
deeply  buried  by  the  plow  on  its  next  round.    These  shares 
are  placed  in  the  rear  of  the  principal  share  and  projecting   (Figures 28, 29). 
laterally  in  such  a  way  as  to  act  upon  the  land  not  yet 
touched  by  the  main  body  of  the  plow,  but  preparing  the 
surface  ready  for  the  next  course. 


Pig.  29. — Skim-^harea. 

When  the  skim-share  (Fig.  29)  is  used,  the  skim-colter — 
shown  as  attached  in  Fig.  28 — ^is  detached;  the  duty  of 
6^1i  is  the  same,  and  the  use  optional. 

The  deepest  plowing  done  at  Petit-Bourg  was  by  the  Bra-  ^^  ^Itrt^B^*^ 
^ant  double  plows.    None  other  sent  to  the  competitive  i>y  the  Brabant 

A.  .  double. 

^Is  were  calculated  for  so  great  depth  of  plowing,  for 
Done  others  were  strong  enough ;  we  may  make  an  excep- 
tion in  favor  of  the  Italian,  which  were  simply  immense, 
and  might  have  been  drawn  by  elephants.  One  or  more  of 
the  Brabant  dor.ble  plows,  drawn  by  10  oxen,  reached  a 
rtepth  of  50  centimeters  (19.69''),  and  when  the  wire  rope  of 
the  steam-plow  was  attached  it  plowed  21.65"  deep,  with  a 
breadth  of  about  30''.  The  usual  plowing  depth  is  from 
0.16  to  0.33  meter,  say  from  6J"  to  13".  The  latter  is  not 
commonly  attained,  but  the  writer  believes  it  to  be  much 
more  frequent  in  France  than  in  the  United  States,  and  can 
name  one  field  in  France  plowed  20"  deep.  This  cannot  be 
profitably  done  without  steam-tackle. 
3  p  E VOL  5 
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3.  Subsoil  plows. 

I.      Subsoil  plows  were  shown  in  coDSiderable  variety.    The 
costomary  form  is  on^  in  which  the  hard-pan  at  the  bottom 


■Svbmril'plov,    J.  M.  Oarnier,  Rtdon,  Franer. 


of  the  fiirrow  is  broken  up  and  allowed  to  fall  back  again — 
not  brought  to  the  surface.  It  is  nsually  very  imprudent 
'^  to  change  the  natural  relative  positions  of  the  soil  and  sub- 
soil, tliough  a  portion  may  be  mixe/l  with  the  soil  by  plow- 
ing a  little  dcei>er  year  after  year,  within  reasonable  limits. 

Gamier's  subsoil  plow  has  a  share  in  front  anil  sloping 
plates  at  the  sides  to  lift  the  soil,  which  then  falls  back 
again  into  the  furrow.  It  has  the  gage-wheel  and  clevis 
arrangements  for  land  and  for  depth.    The  price  is  45  fr. 

Still  another  form  of  the  Brabant  double  ]tlow  has  the 


Tig.  St.— Braftoi 


■1-  skim-plow,  colter,  aud  plow  on  one  side  of  the  beam,  and 
*  scarifier,  shares,  or  tines  on  the  other  side;  theu.se  of  one 
side  or  the  other  is  optional  or  alternate.  In  the  latter  ease 
the  plow,  for  ordinary  culture,  goes  to  a  depth  of  15  centi- 
meters, and,  the  implement  being  reversed,  the  bottom  of 
the  furrows  is  torn  up  an  additional  15  centimet«rs,  makiug 
a  t«tal  depth  of  culture  of  0.30  meter. 

The  subsoil  plow  (Fig.  32)  is  also  designed  to  follow  iu  the 
wake  of  an  ordinary  plow,  and  break  np  the  hard-pan  or 
bottom  of  the  furrow.     It  is  not  designed  to  bring  the  sub- 
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soil  to  tbe  surface,  bat  to  opeo  it  to  allow  it  to  be  i)eiietrated    '*'™'  "**■ 

b,v  luoistDi'e  fttid  ameliorated  by  the  air  aod  by  manure. 

The  whole  frame  Ik  of  iron,  aud  the  lever  adjusts  the  depth 

i)f  penetration  of  the  shares  or  withdraws  them  entirely. 

The  shares  are  left,  middle,  and  right,  and  occnpy  the  whole 

width  of  the  forrow.    The  weight  is  115  kilos,  and  the 

price  220  fr. 


Fig  33 — Sabsoil  plow  t  liodin  Rmnt. 
The  subsoil  plow  of  Guilleux,  of  Segr^,  has  the  three 
shares  similarly  arranged,  but,  instead  of  a  gage-Tfheel,  it 
has  A  runner  whose  standard  is  attached  by  a  yoke  to  the  ' 
Villi).  This  exact  derice  is  used  for  the  same  purpose  on 
the  crude  wooden  plows  of  tlie  Chinese  and  the  Malaya  of 
Java,  as  shown  in  their  respective  sections  at  the  Bxposi- 


IG.  2a.—Suheoilph 


C.  Gnillcul,  8egr/.  Fraatx. 

}  to  120  ft-.,  ac- 


tion.   The  price  of  this  imi)lement  is  from  S 
fopiling  to  size. 

The  implement  shown  in  Fig.  34  is  described  as  for  dig-   sajD»>carifi. 
ging  and  improving  land;  presumably  wet  and  compact    iFifmroM.) 
soils.    It  was  exhibited  by  Bourdin,  of  Paris,  and  is  priced 
at  400  fr.     It  has  a  flat,  deep  standard,  a  share,  a  cutting- 
head,  for  dividing  roots,  and  several  serrated  lateral  plates, 
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for  cutting  roots  and  making  fissures  in  the  soil.  The  im- 
plement has  two  pairs  of  wheels,  fore  and  aft,  and,  by  the 
manipulation  of  the  levers,  may  be  made  to  ride  free  of  the 
r.  ground  or  be  set  to  any  depth  required,  the  usual  working 
limit  being  a  depth  of  0.6  met«r,  about  24".  The  levers 
aet  practically  as  a  parallel  motion,  and  the  sole  is  always 
horizontal. 


FlO.  34.— Snya'c  $oaryUr.     C.  L.  Awrdiii,  Paris. 

■■  4.  Draining  plows. 

Draining  plows  in  France,  as  elsewhere,  are  upon  either 
of  two  principles — to  excavate  an  open  drain,  or  to  make  an 
nndergrouud  passage  for  the  water.  The  latter  is  called  by 
118  a  mole-plow,  from  the  round,  tunnel-like  channel  which 
it  makes  in  the  ground.  It  is  termed  in  France  a  chai-rue 
sous-sol,ot  underground  plow  and  is  frequently  employed  in 
the  track  of  an  ordinary'  plow  as  a  subsoiler,  breaking  up 


Fio.  35. — MeixmoitM  de  Dombail^i  moir-plow. 

I'the  hard-pan  forming  tlie  bottom  of  the  furrow.  Thedepth 
of  working  is  usually  30  centimeters  below  the  same  depth 
made  by  the  ordinary'  plow.  The  price  of  the  implement  is 
115  fr.,  and  the  weight  98  kilos. 

The  mole-plow  exhibited  by  Delahaie-Tailleur  &  Bajac, 
of  Liancourt  ( Owe)  has  the  ordinarj-  French  avant-train  and 
a  plate  which  form  the  standard,  carr>'ing  the  long,  round 
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share  1)  centimeters  in  diameter.    In  its  passage  throagb  tlie   "<™  "'*«'•■ 
gTOtmcI  it  leaves  a  conduit  of  its  own  diameter  for  carrying 
off  the  n-ater. 


S.~MoU-pl«w.     Delaiaie-TaiHetir  4'  Bajac,  lAantmrt,  Frante. 

^Tiother  class  of  draining  plows  is  that  which  follows  the 

track    of  an  ortlinarj'  plow  and  lifts  the  snbsoil  to  the  sur- 

f«»,  forming  an  open  drain.    In  practice  the  sabsoil  to  a 

deptli  of  45  to  55  centimeters  is  raised,  and  is  thrown  out 


Flo.  37. —Draining  ph 


de  Donbaale,  Sam-i/,  France. 


opou  the  earth  raised  by  the  precedent  plow.  The  lower  por- 
tion of  the  plow  occupies  the  first  furrow,  and  the  sloping 
uoldboard  pushes  the  soil  onto  the  surface  of  the  ground 
clear  of  the  edge  of  the  ditch.  The  price  of  this  plow  is 
lQ5fr.;  weight,  112  kilos. 


FiO    3S —BtUol'i  ImdUng  plow. 
Billot's  trenching  plow  is  intended  for  cntting  drains  in 
natoral  praines.    The  sloping  cutter  and  the  curved  share 
cat  the  sod,  which  is  lifted  and  thrown  in  two  equal  por- 
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tiona  on  each  side  of  tlie  ditch.  The  plow  has  an  ordinary 
avant-train,  not  shown  in  the  figure. 
I,"  The  largeditchiug  machine  of  Hon.  Theodore  F.  Randolph, 
of  Morristown,  N.  J.,  was  exhibited  on  the  aame  day  as  the 
plows,  at  Petit-Bourg.  No  land  Bnitable  wjlh  found  on  the 
ground  selected  for  the  trials,  and  the  sharp  dauges  which 
Are  intended  to  imbed  themselves  in  the  soil  were  unable  to 
[>enetrate  the  dry  clay  of  the  upland  where  the  experiments 
took  place.  Its  great  capacity  for  work  in  snitable  soil  be- 
ing within  the  knowledge  of  one  at  least  of  the  jury,  regret 
was  expressed  that  no  adequate  preparation  had  been  made 
to  exhibit  it  in  its  proper  field. 

»■  5.  Ridgintf  plows. 

Double  moldboard  plows  (buttoirs),  for  throwing  right 
and  left  furrows  at  the  same  time,  are  much  used  in  En 
gland,  and,  judging  by  the  display  and  the  ridge  system  so 
nearly  universal  in  beet  culture,  still  more  common  in  France. 


Fro.  33.— Bidding  pUne.     C.  Gititlmu,  Stgri,  Awacv. 
They  were  shown  stocked  in  wood  and  in  iron.     Figure  39 
is  one  exhibited  by  Guilleui,  of  8egr6  (Mairte-et-Loire),  and 
made  in  three  sizes,  respectively  40,  50,  and  60  ft. 


Fio    40 — Etdgngptme     E   Rodin   Jtmnet   France 

The  double  moldboard  plow  made  by  Bodin,  of  Troi'* 
Croix,  Rennes,  is  stocked  in  iron,  and  when  made  with  one 
wheel  is  sold  in  two  sizes,  at  110  and  100  fr. ;  the  imple- 
ments, respectively,  weighing  100  and  90  kilos.     Made  with 
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twogage-wheelBinfrontjSpeciallyadapted  to  make  the  ridges    Ko'">^a'«- 

OD  which  beeM^Mt  seed  in  sowu,  the  implemeut  costs  10  fr. 

more. 

On  the  same  stock  may  be  attached  an  ordinary  plov 
bod;  or  a  potato-digger. 

6.  Ctearingpbne.  ciBMtiigpto««. 

Of  plows  especially  adapted  to  clearing  in  woody  or  rooty 
ground  but  few  implements  were  shown.  Incidentally, 
many  of  the  heavy  plowa  are  calculated  for  such  work  as 
it  may  occur.  Others,  Uke  our  prairie-breakers,  are  for 
stubborn  sod,  wild-grass  meadows,  and  low  situations  with 
patches  of  willow  or  hazel,  brambles  or  rose  bushes,  as  the 
«ase  may  be.  Some  statements  to  this  eftect  have  been  iou^''''^SSn' 
made  in  reference  to  plows  previously  referred  to.  See  ante,  i^''- 
pMw'm. 

Tbe  deboiseime,  or  clearing  plow,  of  Delahaie-Tailleur,  is 


•iC'  11. — CleariHg plouj.  Delalmie-Tailleitr  4'  Bajac,  lAancoart,  Franve. 
Wgned  evidently  for  clearing  ground  which  has  grown  up 
in  thickets  or  copses.  It  is  made  with  :i,  3,  4,  5,  or  8  cut- 
tera  in  advance  of  the  plow  proper.  Eacli  cuts  into  the  land 
bfiloffthe  preceding  one,  so  that  a  deboi^euse  oi  5  cutters 
'fill  divide  the  roots  to  an  ordiuary  plow  depth. 

7.    Svtky-ploW.  Sulky  ploi 

The  sulky  or  ri<ling  plow,  which  has  become  so  common  ?""■*.„* 
'^ith  08,  is  a  curiosity  in  Europe.  But  one  was  shown  in 
Paris,  and  it  alone  of  its  class  was  at  tbe  Petit-Bourg  trials.  '^«Mr*  4! 
It  was  exhibited  by  Deere  &  Co.,  of  Moline,  111.,  and  the  qual- 
ity of  the  material  and  the  finish  of  the  work  were  the  sub- 
jects of  general  remark.  It  has  the  rolling-colter,  adjust- 
ment for  depth  and  land,  and  means  for  withdrawing  it  from 
tlieaoil,  in  turning  or  traveling,  by  a  single  lever.    (Fig.  42.) 

8.  Oang-plows.  Ouig-i>k>i 

There  is  a  growing  tendency  in  England  and  France,  as 
veil  as  in  the  United  States,  to  the  use  of  the  gaug-plow  as 
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loH  Mall,  a  saving  of  the  labor  of  men.  Lord  Somereville's  "dooble- 
fiirrow  plow,"  invented  abont  1799,  bad  a  beam  bent  fortbe 
attachment  of  two  plow  bodies,  the  left-hand  one  placed 
j'^^y^J^;  laterally  and  to  tbe  rear  of  the  forward  one,  both  being 
pi<™.  right-handed  according  to  the  CBstom  of  the  conntiy.  This 
was,  perhaps,  not  the  first  gang-plow,  however,  for  Mr. 
Duckel,  of  Esper,  in  England,  had  one  in  1797,  drawn  by 
four  horses.  These  were,  however,  a  little  in  advance  of 
the  times.    Now  they  are  popular. 


Fio,  42.— Crtfinit  nlkg-ploiB.   Dtere  .f  Co.,  MoUm,  111. 

TMt  of  thfl     At  Petit-Bonrg  the  gang-plows  alone  were  tested  with 
K^lteTrV    '  the  dynamometer,  and  of  those  shown  in  the  contest  two 
representative   implements  were  chosen   for  this    honor, 
those  of— 
MQiiinoron  de     Mcixmorou  de  Dombaslc,  of  Nancy  (Meurtkeet-Mogelle), 
Domb«iB.  France. 

Deitre&ca.         Dccro  &  Co.,  of  MoUiie,  111.,  United  States. 

A  nnmber  of  English  gang-plows  were  shown  at  the  Ex- 
position, but  not  at  the  competitive  trials.  The  French 
gaog-plows  at  the  trial  were  numerous. 
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Tbe claim  made  for  the  French  bisoe  is  that  it  saves  in    P'^fr^'iu. 
expense  of  pIowiDg  from  15  to  20  fir.  per  hectare  (say  $1.2U        *i'?'"°ff' 
to  $1.60  per  acre).    It  is  designed  to  plow  I^  hectares  (aaynm. 
S.75  acres)  per  diem.    It  worlts  with  one-third  less  tractive 
power  than  two  single  plows  throwing  tbe  same  furrow. 

In  the  gang  plow  trials  each  implement  was  required  to      Gangpiow of 
pIo^T  a  tract  of  equal  size,  the  two  lots  lying  alongside  of  Dombuie. 
eacb  other  and  the  plows  heing  started  simaltaneously. 


Fia.  43. — Biaoc    Mdsmoroa  dt  DomhatU,  Xancy,  fyanet: 

Each  plow  was  drawu  by  four  horses,  and  the  teams  were  ^Methodof  t* 

changed  in  the  middle  of  the  trial.    The  length  of  courae 

iras  160  meters.    The  table  attached  gives  the  result  in  a 

verj-  elaborate  manner,  and  the  means  of  eora)>aring  the 

wort  done  by  a  gii'en  expenditnre  of  power  are  very  ready. 

The  most  pregnant  cohimn  is  the  eleventh,  which  gives  tbe 

mean  of  two  trials  of  each  plow  of  the  power  required  to 

displace  a  metric  cube  of  earth. 

'Hic  Heixmorou  de  Dombaste  bisoc  is  made  of  sizes  and   siKiandnric 
prices aa  follows:  ™de  ri^i" 


!U«^. 

^.„ 

-■         1  !..«,. 

Ud"™" 

1 
Price. 

\ 

Weight. 

ssz^" 

U  to  15 

40  to  45         a  to  4 

Otoe 

Frana. 

,     Z40 

i     ITS 
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The  construction  of  the  Meixmoiou  de  Dombasle  bisoc  is  Ptow  trial*. 
easily  understood  by  the  assistance  of  the  engraving  (Fig. 
43).  Speaking  in  general  terms,  it  consists  of  two  plows  of 
eqaal  size,  attached  at  a  regulated  distance  apart,  one  a  lit- 
tle behind  the  other,  so  that  its  furrow-slice  shall  not  touch 
the  plow  in  advance,  and  the  two  beams  attached  to  a  sin- 
gle draft  arrangement. 

The  plow  is  supported  in  ftont  upon  a  pair  of  wheels  ..^onBtruction of 

^  *  *  x-  X  tljg     Meixmoron 

whose  bent  axle  is  rotatable  by  means  of  a  lever  so  as  to  ^e      Dombwie 

gang-plow. 

elevate  or  depress  the  front  end,  and  thereby  determine  the 
depth  to  which  the  shares  shall  penetrate.  The  lever  moves 
in  a  vertical  slotted  guide,  and  a  pin  above  the  lever,  pass- 
ing through  holes  in  the  guide,  maintains  the  plow  at  the 
required  adjustment.  It  is  necessary,  also,  to  adjust  the 
draft-chain  at  the  clevis  to  raise  the  point  of  traction  for 
deep  plowing  and  depress  it  for  shallow.  The  test  of  adjust- 
ment is  when  the  shares  penetrate  to  the  right  depth  with 
a  very  light  pressure  upon  the  wheels,  so  that  they  leave 
but  a  faint  trace  of  their  passage. 

The  fnrrow  is  equalized  between  the  two  plows  by  means 
of  turning  in  one  or  the  other  direction  the  screw  placed  on 
the  long  beam.  In  plowing  the  last  furrow  of  a  field,  when 
but  a  single  furrow  remains,  the  horizontal  screw  is  turned 
to  the  left,  so  that  the  right-hand  plow  runs  in  the  preced- 
ing furrow. 


Deere  &.  Co.'s 
gang-plow. 


~'"^uliiuf^'* 


Fig.  44. — Gang-plow.    Deere  ^  Co.<,  MolinCt  IlL 

These  plows  are  made  strong  enough  for  8  or  10  horses 
for  extra-deep  plowing  or  breaking  new  ground. 

The  Deere  gang-plow  is  a  more  compact  arrangement, 
and  is  a  riding  i^low.  This  latter  feature  is  a  novelty  in 
Europe. 

While  the  implement  of  Meixmoron  de  Dombasle  consists 
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Plow  triau.      of  two  plows  With  gagc-whcels  in  &0Dt,  and  drawn  by  means 

of  a  single  broad  clevis,  to  wbicL  the  noses  of  the  plows  are 

attached,  the  Deere  plow  followa  the  American  '^  sulky" 

Cimainiciionof  system,  a  wheeled  carriage,  which  has  a  tongue  for  the  horses, 

(ug-pioir.  a  seat  for  the  driver,  and  a  point  of  attachment  for  the 
plows,  which  are  braced  and  adjusted  permanently  for  rela- 
tive distance,  and  controlled  by  a  single  lever,  which  regu- 
lates the  depth  or  withdraws  the  plows  from  the  ground. 
It  opens  op  the  first  furrow  and  finishes  the  land  by  moving 
the  lever  from  one  notch  to  another,  the  plows  maintaining 
a  level  position  at  all  depths;  and,  by  pressing  the  same 
lever  outward  until  it  locks  into  a  lug  on  the  hub,  the  plows 
are  carried  clear  of  the  ground  by  a  half  revolutioo  of  the 
wheel. 
It  is  nil  of  iron  and  steel. 

Riding th« plow.  As  to  the  general  question  of  the  economy  of  carrying 
the  driver,  it  is  contended  that  the  method  of  carrying  the 
weight  of  the  plow  and  furrow-slice  on  wheels  more  than 
counterbalances  the  addition  to  the  draft  due  to  tho  weight 
of  the  driver. 
Ilolllllg^»ller.  While  questious  of  com  cultivation  do  not  much  concern 
the  French  farmer,  it  is  nevertheless  a  very  im^Ktrtant  serv- 
ice performed  by  the  sharp  rolling-colters  in  cutting  the 
corn  stalks  of  the  i>revious  season  in  advance  of  the  plow- 
share. 

The  charrue  bisoo  exhibited  by  Bodin,  of  Trois-Croix, 
Bennes,  has  two  plow  bodies,  with  long  moldboards,  with 
two  unequal  wheels,  one  to  run  in  the  furrow  and  the  other 
on  the  land.  The  jilows  are  right-handed,  as  ^eems  uni- 
versal in  Europe,  and  the  rear  plow  alone  has  stilts  for  the 


Fig.  45,— Bi»oc.     £.  Bodin,  lltnnn,  Franor. 

plowman,  the  beam  of  the  forward  plow  being  rigged  out 
from  the  longer  beam  of  the  other  plow.  The  wrought-iron 
frame  is  very  well  constructed.  It  is  intended,  according 
to  the  nature  of  the  ground,  for  3  horses  or  i  oxen,  with 
ordinarily  light  land. 

The  price  is  200  fr.,  and  the  weight  120  kilos. 
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Tbe biioc of Delabaie-TajUeur  &  Bajac,  of Liancoart  (Owe),    '''™ ^^ 
im  a  very  differeut  style  of  frame,  and  the  arant-train  on 
tbe  model  of  the  Brabant  pattern,  made  in  such  verj  exten- 
sive variety  of  style  and  size  by  thia  firm. 


DeUtnle-TiU- 


FiG.  46.— Bi«ic.    DelahaU-TaUleur  4-  Uaj, 


Tbe  English  implement-makers  exhibited  a  number  of 
gaog-plows,  double  and  triple,  but  did  not  bring  them  to 
the  trials  at  Petit-Bourg.  It  may  be  as  well,  however,  t» 
sboiT  these  implements  to  afford  means  of  comparison,  as 
thej-  do  not  lose  nil  interest  in  consequence  of  the  want  of 
enterprise  of  their  owners  or  agents. 


Hatltiniui,  Sim>,  .f-  Bead,  Ipawich,  Englanrl. 


Ransomed,  Sims,  &  Head,  of  Ipswich,  England,  exhib- , J'W^'""  °^ 
ited  doablcfuiTow  plows  of  two  varieties,  one  in  which  the 
>feigLt  is  thrown  upon  three  wheels,  the  depth  regulated  (FiBare«47,«). 
lij'  a  lever  which  governs  the  side  wheels  and  a  gage-wheel 
adjustment  in  front;  the  other  style,  in  which  tbe  imple- 
ment consists  of  a  pair  of  plows  yoked  together.  Each  has 
ft  gage-wheel  for  depth. 

Fig.  47  shows  the  first-mentioned  kind,  which  lias  a  quad- 
lilateial  frame  supported  on  a  bent  axle  under  tbe  control 
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"^-     of  a  lever,  whose  ixisition  at  any  acljastmeDt  is  maiatained 
by  a  set-pin  in  a  qnadrant-bar. 
The  price  is  quoted  at  315  ir.,  or  the  English  equivaleut. 

MunmeB,  The  Other  plow  is  shown  in  Fig.  48  in  two  i>o»iitioDs,  one 
the  working;  position,  the  other  tnruing.     In  the  latter  the 

wiDbodypio^  is  thrown  over  to  the  left  so  as  to  rest  npon  the  hemi- 
spherical land-wheel  and  a  stirrup  at  the  near  side  of  the 
beam,  which  Oicts  as  a  runner  on  which  the  plow  drags 


— Doa  hh-fa  rrote  phi  i 


I,  if  BeaS,  JpsKkli,  England. 


These  plows  have  beams  adjustable  or  fixed  as  to  relative 
distance,  as  may  be  required.  With  fixed  beams  two  furrows 
are  turned,  each  23  centimeters  wide  and  8  to  20  centimeters 
deep,  as  may  be  determined  by  the  clevis  and  gage-wheel 
adjustments.  Witb  a<^ustable  beams  the  width  of  furrows 
is  regulated  at  from  IS  to  27  centimeters  and  depth  5  to  20 
centimeters. 


Fig,  *^.—BilO«  double.     DelahaK-TaiUear  .f  Ilajac,  Llancoiiit.  France. 

A  furrow-wheel  running  behind   the  rear  plow,  in  the 
angle  of  the  furrow,  is  an  aid  in  regulating  depth  aud  is  a 
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sobstttQte  for  a  long  sole.    It  is  a  feature  used  in  Bnglaad    P'wwoto 
Bs  far  back  as  1H19. 

Tbe  weight  is  1 14  kilos ;  price,  240  fr. 

The  Brabant  double  is  also  rigged  aa  a  Imoc.    The  exam-    BuocdoiM*. 
pie  shown  was  by  the  fimi  of  Delahaie-Tailleur.     It  has  the    ('^p"'«  *"<■ 
same  adjustments  for  depth  and  for  land,  and  the  same 
method  of  inverting  the  plow  body  in  order  to  convert  it 
from  a  right  to  a  left  band  plow,  and  viae  versa.    (Fig.  49). 


Fig.  50. -C*ar 


e  i  troit  ioc» 


The  Rime  firm  exhibited  the  three  plow  gang,  which  has 
atriangulir  fnme  and  a  third  or  supplemeDtar>  wheel  for 
lifting  the  plow  fraioe  and  causing  the  plows  to  slip  up  out 
"i  the  ground  as  the  team  advancee.  This  is  tbe  position 
in  ivhjch  tbe  implement  is  shown. 

The  price  is  350  fr. 


Tlo.:il.~Tkre^/urrow  plow  {poaition  at  work).     lianaomta,  Sim»,  if  Bead,  Ijumch, 
England. 

liaDSomes,  Sims,  &  Head's  three-furrow  plow  has  the 
same  general  appearance.  The  two  engravings  {Figs.  51  and 
52)  require  but  little  explanation.  With  tbe  first  round 
the  three  furrows  will  not  be  of  quite  equal  depth,  but  when 


.   CNIVKKSAL    EXPOSITION    AT    PARIS,  lOTtJ. 

a  leading  furrow  ia  opened  and  the  gage-whe«l  ill  the  foi^ 
row  set  to  the  tequired  depth,  the  work  is  regular,  the 
depth  being  determined  by  the  set  of  the  three  wheels,  the 
one  ill  front  and  the  two  at  the  sides,  the  latter  regulated 
by  the  lever  and  quadrant. 
'^-  Hornsby  showed  admirable  examples  of  mnltifhrrow 
plows,  as  did  also  Corbett  &  Peale,  bat  the  list  need  sot  be 
prolonged.  Deere  &  Co.,  of  Moline,  III.,  did  not  exhibit 
their  triple  gang-plow. 


Fio.  52. — Tkree-fuTToiB  pJoa  (pogition  out  of  the  ground,  tn  turning).     Bantoaut, 
Simi  ^-  Brad,  Iptvnch,  England. 

An  implement  with  five  plows  was  exhibited  by  Delahaie- 
Tailleur  &  Bajac,  designed  for  leveling  ridges  made  in  the 
beet  or  potato  culture,  and  to  leave  the  ground  flat  for  sow- 
ing in  wheat  or  to  clover,    The  shares  are  thrown  into  or 


out  of  the  soil  by  a  single  lever,  and  their  working  depth 
is  regulated  by  the  two  rear  levers,  which  actuate  the  bent 
axles  of  the  hind  wheels  so  that  the  plows  may  be  let  into 
the  ground  any  required  depth,  or,  as  in  the  engraving. 
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lifted  entirely  clear  of  the  soil  for  traveling  from  place  to   '''™  "**■ 
place. 

The  extent  of  ridge  cnltare  in  France  makee  such  an  im-      .J^*"."^'^" 
plemoDt  desirable  there,  and  the  introduction  of  beet  cul-<»etcuiture. 
tnre  into  the  United  States  may  give  it  some  value  with  ub, 
to  plow  down  the  ridges  preparatory  to  replowing,  or  level 
the  Boil  for  other  crops  for  which  flat  cnlture  alone  is  Suit- 
^le,  as  for  those  which  are  cut  by  the  reaper  or  mower. 

Tbe  implement  straddles  a  ridge  from  0.90  to  1.50  met«r 
isnidth  and  the  forward  plows  remove  a  slice  from  each 
ode,  each  of  the  next  pair  of  plows  pares  off  another  sUce, 
and  the  fifth  or  middle  plow  splits  the  remainder,  throwing 
it  equally  to  each  side. 

The  implement  is  also  used  for  plowing-in  wheat.  It 
vaghs  250  kilos. 


Cousistently  with  the  importance  of  the  root  crops  in  the 
agricultnre  of  France,  the  machines  for  dig^ng  potatoes  or   Fotan^diKgen, 
polliug  beets  were  shown  in  considerable  numbers  and    BeM-pniten. 
rarietj".    The  potato-diggers  affect  a  larger  area  of  country, 
but  the  beet  cultivation  is  in  the  hands  of  the  most  advanced 
agriculturists,  who   can   appreciate  and   purchase  special 
tools  for    the    time   when   work  is    most    laborious    and 
pressing.     Speaking  for  the  north  and  middle  of  France,  it    imporuooe  ot 
maj  be  said  that  while  the  operations  in  the  beet-root  sugar  in  Enropb 
and  alcohol  factories  may  extend   for  a  period  of  three 
maths,  the  roota  must  be  pulled  in  a  few  weeks,  and  those 
not  worked  at  once  stored  in  pits  or  »ilos. 

Potato-diggers  were  shown  by  three   nations — France, 
England,  and  the  United  States. 

The  French  implements  generally  follow  one  type,  bat    Frmch  pouto 
an  single  or  double  acting — Hmple  et  double  effet.  **" 


FiO.  b4.—Patalo-diggtr  (timpU  rffet). 

Fig.  64  has  a  share  with  fingers  trailing  upward  and  back- 
*anl;  it  lifts  the  earth  and  the  tubers,  and  the  friable  soil 
4  p  B VOL  5 
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falling  between  the  bars  leaves  the  tubc.rs  to  fall  over  the 
rear  of  tbe  grid  or  through  the  larger  interstices,  so  as  to 
lie  above  the  soil,  to  be  readily  seen  and  gathered  by  those 
who  follow  to  pick  them  up. 


Fio.  ^—Potato-digger  (daubU  tffet). 

The  arracheur  depommes  de  terre,  double  effet,  Fig.  55,  has 
a  second  grid  which  repeats  and  completes  the  operation. 
w  Pronw'i  Penney  &  Co..  of  Lincoln,  England,  exhibited  a  potato- 
digger  drawn  by  two  horses.  The  share  roots  out  the 
tubers  and  a  revolviog  disk  with  forks  throws  them  agaiust 
a  grating  which  prevents  their  being  scattered. 

By  means  of  a  lever  the  machine  is  raised  or  lowered  or 
the  movement  of  the  forks  entirely  stopped.  The  work  per- 
formed is  three  to  four  acres  per  day. 

The  price  is  £15. 


Fia.  66.—Potalo-digyer.     Praney  4-  Co.,  Lincoln.  England. 

One  American  potato-digger  was  shown  in  the  exhibit  of 
Alexander  Speer  &  Sons,  of  Pittsburgh,  Pa.  It  in  operated 
by  one  person  and  two  horses.  The  share  lifts  the  earth 
and  tulwrs  and  they  fall  together  on  lo  the  hinged  grid,  which 
is  lifted  np  and  down  by  a  star-wheel  which  comes  in  con- 
tact with  the  ground  beneath  the  grid. 

Price,  $20. 

The  culture  of  the  beet,  which  is  so  widespread  and  im- 
portant in  France,  Belgium,  Germany,  and  Austria,  has  sug- 
gested quite  a  large  number  of  special  implements — plows 


AGRICDLTUBAL   IHPLEMEHT8:   COUU188IONEB  KNIGHT.        O 

which  turn  up  the  soil  to  a  depth  of  15" ;  eubsoilers  which    pi^  '^'<^- 
jiulvenze  a  farther  depth  of  6"  on  the  bottom  of  the  flrat 


Fia.  57. — Fotato^iggrr.     Alexattdtr  Speer  4'  Soni,  PiltthtiTgh,  Pa. 

know  J  light  plows  for  throwing  the  soil  alternately  to  and  .J^SJ^J' "J  "■- 
from  the  plants  in  the  process  of  tending  the  crop ;  double-  inet  cuitate. 
moUlboard  plows  for  throwing  the  earth  against  both  rows 
while  passing  ouce  down  the  balk ;  machines  for  tearing  the 
roots  oat  of  the  ground 
and  leaving  them  on  the 
sorface  to  be  picked  np; 
narrow-gage  portable 
tracks  and  small  wagons 
drawn  by  horses,  passing  j^ 
tluongb  or   around   the 
fields  and  thence  to  the 
tetory   where    sugar  is 
madeor  alcohol  distilled. 
Tlic  beetpuller,  arra- 
deur  de  betteraves,  gen- 
erally consists  of  a  sort  of  fork,  slanting  downward  so  as  to 
indnde  the  root  between  it«  prongs  and  lift  it  upwanl  and 


Fig.  58,—Beet-pulter. 


TlQ.  :& —Beet  root  puller     D  !aia  r-Ta  lleur  ^  Bajac  Ltanconrt  Fraim 
forward.     Itii^ures  the  beet  to  bruise  it  or  to  break  the  tap- 
root, OS  it  bleeds  and  wastes  the  sweet  juice.     Following  the 
fWi  are  prongs  which  lift  the  roots  clear  of  the  earth  with 
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ifoH  trioto.      which  they  are  more  or  less  enveloped  as  they  are  dragged 
out  of  the  ground. 

Pig.  59  shows  another  form  of  the  same  kind  of  imple- 
ment. It  is  made  in  three  sizes,  at  a  cost  of  from  170  to 
200  fr. 


Fia.  GO.— 1.  Forkofbeet-pulkr.     2.  Share  <tf  potato-digger. 

Fig.  60  shows  substitute  attachments  by  which  the  aame 
implement  may  be  made  to  dig  beets  or  potatoes.  It  was 
exhibited  by  Delahaie-Tailleur  &  Bajac,  of  Llaucourt  (Oise). 
The  same  firm  shows  two  other  forms  of  implement,  Figures 
61,  62,  for  the  same  purpose.    The  latter  one  has  a  pre- 


FlQ.  61.— Beel-root  puller.     Delahaie-Tailkur  .f  Bajac,  Li 


cedent  portion  {coupe  collet)  for  cutting  off  the  leaves  of 
the  beets  simultaneously  with  the  pulling  of  the  roots. 
Several  forms  of  iiitGrchangeable  shares  are  furnished  with 
the  implement,  t.  e.,  shares  without  branches,  or  with  two 


Fia.  W.— Beel-root  digger.     Delahai«-TitUlt»r  ^  Bajac,  liancoKrl,  Fni»a. 

or  with  three  branches,  according  to  the  kind  of  beet  and 
the  nature  of  the  soil.  The  work  performed  is  1  hectare 
(about  2J  acres)  per  diem. 


STEAM  PLOWS  AND  OULTIVATOBS.  suampiowiand 

euitivatori. 

Official  trials  at  Petit-Bourg  and  Oonesse^  July  and  August^ 

1878. 

The  official  txials  of  steam  plows  and  cultivators  came  off  FiiOd  trials 
at  Peti^Boarg,  in  the  department  of  the  Seine-et  Mame^ 
Uie29th  of  Joly,  and  at  Gtonesse,  in  the  department  of  the 
Seine  e(rOisey  August  12, 1878. 

At  the  former  were  several  of  the  double-engine  steam- 
tackles  of  Fowler  &  Sons,  of  Leeds,  England,  and  one  set   Fowier^sons. 
on  the  roundabout  system,  by  Debains,  of  Saint-Bemy -Olaire-    DeiMUns. 
fontaine,  near  Bamboillet  {8eine-^'0i8e)j  France. 

Several  of  the  A  veling  &  Porter  tackles,  made  at  Boches-    Arciing  a,  Pos- 
ter, England,  were  shown  at  Gk>nesse,  both  plowing  and  cul-  ^' 
tivatiDg. 

The  following  paper  treats  of  several  other  forms  and 
modifications,  both  of  engines  and  methods,  for  the  time  is 
probably  near  at  hand  for  the  adoption  of  steam  culture  in 
many  parts  of  our  country.  At  present  we  are  behind  En-  onr  backward 
gland,  Scotland,  Egypt,  Austria,  Hungary,  France,  Bussia,  o^fcom  ^  ^ 
Italy,  Germany,  India,  West  Indies,  Turkey,  Algiers,  Aus- 
tralia, Spain,  Demerara,  and  Peru. 

The  list  might  be  extended,  but  perhaps  that  will  do  for 
the  present.  It  is  to  be  hoped  that  the  list  may  be  made  up 
with  a  different  exhibit  before  many  years  have  passed. 

It  is  quite  certain  that  first-class  cultivation  of  the  ground      Keoes^ty  of 

.    .  stemn  inacliiBery 

18  impracticable  in  many  soils  without  steam-power.    This  for  perfect  cuiti. 
was  practically  settled  in  the  minds  of  the  most  enlightened  ^ 
British  agriculturists  when  the  Boyal  Agricultural  Society 
of  England  awarded  a  prize  of  £500  to  Fowler  in  1868,  an      ^?%P^^ 
example  followed  by  the  Highland  Society  of  Scotland,  of  England  in 
3iDce  this  time  the  march  has  been  almost  continually  on-    m'gbiand  soc. 
ward,  and  at  the  present  time  more  than  3,000  steam  plow-  ^  Bapid  inoreaM 
ing  engines  are  employed  in  England  and  Scotland ;  more  steam  piom 
than  400  tackles,  almost  all  employing  two  engines  each, 
have  been  sent  to  Egypt  in  the  last  15  years ;  several  hun- 
dred are  employed  in  Germany,  Austria,  and  Hungary  in 
the  cultivation  of  beetroot;  and  hundreds  more  in  the  va- 
rioQs  countries  cited  above. 

The  steam-plow  is  as  necessary  an  adjunct  in  its  own 
sphere  as  the  locomotive  in  the  grand  system  of  inland 
transportation  or  the  steam -vessel  at  sea.     The  railway 
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suamctiUure.  train  has  Dot  banished  the  wagon,  barouche,  and  buggj-, 
nor  will  the  steam-plow  supersede  entirely  the  plow  and 
cultivator  worked  by  horse-power.  The  course  is,  however, 
onward,  and  we  are  lagging  behind  Africa. 

Intensive  cni-  Intensive  culture. 

ture. 

When,  by  the  use  of  steam  cultivation,  forming  becomes 
more  like  a  commercial  enterprise,  capital  will  flow  to  agri- 
culture, the  best  class  of  machinery  will  be  employed  for 
every  operation*  labor  will  be  reduced  to  a  minimum,  and 
Future  pros-  the  Combined  pleasures  and  profits  of  farming  will  attract 
to  it  men  of  science  and  enterprise. 
of^*a  thorooS     "^^^  cducatiou  of  a  young  farmer  for  a  business  which  re- 
i^rmer.  quircs  SO  much  sound  practical  judgment  in  all  its  details 

should  be  of  the  most  varied  description.  He  should  be 
trained  to  observe  the  varying  conditions  of  the  soil  so  as 
to  conduct  the  operations  which  tire  expedient  under  the 
varying  circumstances.  He  should  be  a  good  mechanic, 
and  able  to  judge  practically  of  where  and  why  a  thing 
fails,  and  have  judgment  to  alter  things  to  suit,  and  should 
make  himself  acquainted  with  the  mechanical  and  chemical 
principles  involved  in  the  working  of  the  machines,  and  the 
composition  of  the  soil  and  the  products  derived  therefrom, 
■^e  demon-  Five  propositions  may  be  insisted  upon,  as  having  been 
gos  of  steam  oui-  demonstrated : 

1.  For  the  hard  work  of  a  farm  steam  is  cheaper  than  ani- 
mal power. 

2.  Deeper  and  more  efficient  cultivation  is  obtained  than 
is  practicable  with  horse-power. 

3.  The  operation  of  plowing  may  be  performed  with  greater 
rapidity  and  at  the  best  seasons  of  the  year,  and  under  cir- 
cumstances unfavorable  for  horse- work. 

4.  The  hard-pan  being  once  broken  and  made  open  for 
drainage  and  aeration,  is  not  closed  again  by  tramping. 

6.  Horses  are  free  for  other  Work  when  the  most  favorable 
season  for  plowing  occurs. 

Estimates.  EBtimoteS. 

The  estimates  of  the  economic  question — steam  plowing 

versus  horse-plowing — ^have  been  made  on  many  occasions 

and  in  various  countries. 

swttw»  Steam     The  following  is  an  estimate  made  by  the  secretary  of  the 

pany   of  Edin-  Scottish  Steam  Cultivation  Company  of  Edinburgh,  in  1871, 

a  company  which  owns  the  engines  and  tackle,  and  plows 
for  fitrmers  at  a  stated  price  per  acre  and  of  a  determinate 
depth. 
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The  company  ha^  12  stations  in  Scotland ;  at  each  of  11   Q^^SSIeSSLa 
stations  it  has  Fowler's  complete  12-hor8e-power  doable  setCnitivaUonCom 
of  cultivating  tackle,  and  at  one  station  Fowler's  Id-horse-  ouingh. 
power  doable  set 

£.    t.    d. 
Charge  by  the  company  for  plowing  100  acres  8"  deep,  at  10».  ^^^  plo^nff^iS 

6d.  per  acre 52  10    Oocros. 

To  cnltivate  this  by  horses  he  requires — 

£.     9.    d. 
3  pairs  of  horses,  at  a  cost  of  £  160. 

Interest  on  which  is 6    0    0  Compftredwitb 

Wear  and  tear,  15  per  cent,  on  cost 24    0    0  horaework. 

Harness  for  4  horses,  £10. 

Interest,  wear,  tear 2  10    0 

2  plows,  £10. 

Interest,  wear,  tear 2  10    0 

2  plowmen's  wages 80    0    0 

4horee8'food 100    0    0 

Smithing  for  4  horses 10    0    0 

Yearly  expense 227    0    0 

Working  days,  300  in  the  year ;  plowing,  100  days — one-third 

'  of  the  above,  eqnal  to 75  13    4 

Saving 23    3    4 

To  which  add  for  the  fair  proportion  of  broken  time  of  men 
andhorses 20    0    0 

43    3    4 
And  deduct  for  fuel  for  the  locomotives 10    0    0 

Net  saving  of  steam  over  horses  on  100  acres  arable  land ....     33    3    4    if  et  result 

The  company's  tariff  of  charges  per  acre  is  as  follows :  Tariff  or 

charges  for  plow- 
0  $.  d.  ing  and  oolciyot 

Plowing  stubble  not  exceeding  8^' 10  C*»K- 

Plowing  stabble  not  exceeding  lO'' 12  0 

Plowing  stubble  not  exceeding  12^' 14  0 

Cultivating  not  exceeding  10" 9  6 

Cnltivating  not  exceeding  12'' 12  0 

Cultivating  land  broken  by  the  company's  tackle  in  the  preced- 
ing autnmn,  12" 10  6 

Cultivating  the  second  time  over,  2«.  6dL  less  than  the  first  time. 

HatTowing  once 2  6 

HatTowing  twice 4  0 

Catiditions. — ^The  employer  finds  coal  and  water,  the  com-    conditums. 
pany  providing  water-cart  and  suction-pipe.    The  employer 
fills  the  engine-banker  with  ftiel  and  the  boiler  with  water 
on  leaving ;  supplies  roi>e-porter  boys  if  necessary ;  sends 
the  water-cart  on  to  the  next  station. 

Terms. — Cash  on  completion  of  job.  Terms. 
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g»2^2^-  The  Steam  plow  in  Algiers. 

jjfjjBngAne  Tto-     M.  Eug^oe  Tisseraiid,  the  Inspector-Gteneral  of  Agricalt- 

are  of  France,  has  favored  the  writer  with  a  statement  of 

the  cost  of  working  a  Fowler  16-horse-power  doable-engine 

tackle  in  Algiers. 

PorohiD^  ou.     The  oscftil  cffcct  is  particularly  remarkable  in  a  land  where 

mat©  of      ca.   ^^^  ^^  Cultivated  by  the  ordinary  plow  is  hard  and  dry  as  a 

road  from  April  to  October,  but  with  the  deep  steam-cultiva- 
tion remains  finable,  and  a  crop  which  requires  summer  plow- 
ing is  rendered  possible.  The  actual  product  of  the  land  is 
doubled  at  once. 

A  deep  steam  cultivation  is  considered  by  M.  Tisserand  as 

the  equivalent  of  half  an  irrigation.    The  ground  is  a  sort 

PMoiiariMmeflt  of  spougc,  and  absorbs  the  heavy  dews  to  such  an  extent 

01  d06p  CQltiird  *       <^   /  V 

in  Algiers.        that  it  withstands  the  parching  sun,  and  each  night  renews 

the  moisture,  while  the  shallow-plowed  soil  is  effectually 
dried  early  in  the  season  and  is  obdurate  thereafter  until 
the  fall  rains. 
Bstimateof  ex.     The  foUowiug  Statement  gives  the  experience  with  a  Fow- 
^tSe  ^  in  Ai-  ler  double-engine  set  of  tackle  of  IG-horse  power  for  a  period 
giere  per  annum.  ^^  ^^^  year.    Expeuscs  of  labor,  fud,  ctc.,  will  vary  in  dif- 
ferent countries,  but  these  are  furnished  without  other  com- 
ment, as  experts  can  make  the  allowances : 

Workmen.  Personnel  of  the  maekinee, 

1  mechanic,  1,591  hours  of  work,  at  1.20  fr.  per  honr 1, 925. 00 

2  firemen,  1,756  X  2  =  3,512  honrs  of  work,  at  1.02  fr.  per  man 

per  hoar 3,  COO.  00 

•  5,525.00 

Steam-trnginee. 

2  engines  of  16-hor8e  power  each. 

Foel^fto.  Fuel,  etc.: 

125,491  kiloB  coal,  at  50  to  #0  fr.  per  tonii^  (1,000  kUos)  ....  6, 349. 24 

794kiloeoil,  atl.lOfr 873.40 

60,658  kU08  wood,  at  1.18  fr 514.00 

Bags,  grease,  resin,  etc 313.65 

8,050.29 
Repairs.  Bepairs 936.00 

Mieoellaneoue  oeHatanoe, 

Laborers  and  1,621  hoars' work  of  hired  men —       551.00 

hauling.  104  hoars'  work  of  horses,  haaling  wood,  coal,  etc 32.16 

424  hoars'  work  of  oxen 21.20 

604.36 
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Ortmd  total  of  eijMiMM.  Steam  euUure. 


PeiBOimel 5,525.00      Total  expense 

Fuel,  etc.,  engines 8, 050. 29  £[ '^eS?^'^ 

Bepaira 936. 00  wmum. 

MiBcellaneona 604.35 

15, 115. 64 

Prodaot  in  hoan  of  effeotive  work hoars..  1,756  Prodaot  in 

Total  cost  per  hoar  of  effective  work,  2  enginen francs . .  8. 61   ^oost  per  hoar. 

Work.  Work. 

L  Expense  of  steam,  working  1  hectare  (=2.471  acres)  of  the  ordinary  Bxpennes 

8oU  of  Algeria  to  a  depth  of  from  32  to  35  centimeters  (=  13"  to  J£^{*^  ^*^ 

14"):  *        ^^^* 

Honrs.    Francs. 

Labor  of  steam-plow 4.10  50.25 

Labor  of  engineer 4.10  4.92 

Labor  of  2  firemen 8.20  8.36 

Labor  of  horses 8.50  2.73 

Labor  of  driven 8.50  2.89 

69.15 

2.  Plowing  with  oxen  and  men  to  an  equal  depth  would  cost  with  men  and 

per  hectare francs..  120.00o*«^ 

3.  Expense  of  working  steam-scarifier,  a  light  7-tine  cultivator,  per  hex-  Expenses 

f^-A  •  per  hectare  with 

Hoars,  Francs.  •<**^  *'"^**^*<«'- 

Steam-plow 2.12  23.91 

Engineer 2.12  2.55 

2  firemen 4.24  4.32 

Horses 4.24  1.36 

2drivei8 4.24  1.47 

a3. 61 

i  Shallow  plowing  with  oxen,  corresponding  to  depth  of  No.  3 :  with  men  and 

Hoars.       Francs.  "***** 

Laborers ^. 15.70^0.34    5.54 

Oxen 1 136.80'®0.05    6.85 

Workmen 5.95 

ia33 
5.  Expense  of  harrowing  and  seeding  with  animals,  per  hectare :  Bmansea  of 

Laborer 2.80  U.95ta(«   with    men 

Horses 1.30  o.  40  "»^  ■"'*'"^- 

Oxen 23.30  1.16 

Mole 0.30  0.06 

Workmen 0.78 

3.35 


• 
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Steam  euitun.  6.  Harrowing  with  men  and  oxen,  per  hectare : 

Emnaee  of                                                                                                               Hoqib.  Francs, 

harrowing    with          •    i                                                                                                  «  »*/v  a  ...> 

men  and  oxen  per         Laborer 1.70  0.58 

hectare.  Qxen 5.00  0.25 

Workmen 1 0. 52 

L35 

Expense  of  7.  Expense  of  steam-plowing,  60  ceniimeters  depth : 

60     centimeters         1  hectare  in  10 hours,  cost  per  hour  8.61fr francs..  86. 10 

^®P^  Impracticable  with  animals. 

Note. — ^The  time  is  given  in  hours  and  centimeters  (one-hundredth  of 
an  hour). 

The  wages  of  men,  0.34  fr.  =  7  cents. 

The  hour's  work  of  an  ox,  0.05  fr.  =  1  cent. 

Algiers  as  af-     Algiers  affords  an  opportunity  of  making  a  comparison. 
tunity^'of^^*     lu  the  first  place,  with  the  French  love  of  figures  and 
^  ^^  administration,  the  accounts  are  kept  with  rigid  exactness 

and  particularity.    The  writer  had  access  to  the  original 
accounts. 
Dear  fuel  Ooal  aud  wood  are  very  high  in  Algiers — coal,  $8  to  $10 

per  ton  of  2,000  lbs. 
Cheap  labor.        Wages  are  very  low  among  the  Elabyle  Arabs — 08  cents 
per  day  of  10  hours,  without  board. 

Hire  of  ox  per  day  of  10  hours,  10  cents.    The  animals 
pasture  on  the  abundant  natural  grass  of  the  country. 
Besuit  in  Ai-     Under  these  circumstances  of  relative  prices,  the  common 
^^  plow  is  the  cheaper  for  shallow  work  and  the  steam-plow 

for  deep  cultivation. 

Where  coal  is  cheap  and  labor  is  dear,  both  these  differ- 
ences will  be  in  favor  of  steam  and  bring  a  still  larger  area 
within  its  scope. 

The  price  of  the  steam-tackle  used  in  Algiers  was  70,000 
fir.    The  interest  of  the  money  invested  is  not  included  in 
the  above. 
Quantity  of     As  to  quantity  of  work,  it  may  be  said  that  the  breadth 

b"st^°™m.of  land  plowed  at  one  bout  by  a  12-horse-power  double-en- 
^  with  horse  ^^^  ^^^^  .^  ^^^^  ^q^^j  ^^  ^^^^  ^^  j2  horses  in  6  plows 

at  one  round  each,  and  the  speed  of  the  steam-plows  is  about 
double.  The  day's  work,  therefore,  is  equal  to  that  of  24 
horses.  The  steam-plow  alimentation  is  only  while  at  work. 
On  idle  days  and  in  bad  weather  it  requires  only  shelter 
and  is  fortunate  if  it  gets  that. 

Deep   coitiva-  Deep  cultivaUon. 

tion. 

Deep  cultivation  increases  the  arable  bulk  with  the  same 
area,  and  is  an  absolute  addition  to  the  productive  power 
as  much  as  if  additional  area  were  acquired. 

Any  farmer  can  tell  his  arable  area.    How  many  their 
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arable  depth  t   If  a  plant  can  find  depth  it  will  not  require   stsameuUurt. 

80  much  breadth.    A  plant  struggling  Tor  existence  in  a 

shallow  soil  seeks  a  broad  area  and  kills  off  or  dwarfs  its 

neighbors;  it  is  struggle  for  existence.    The  same  inches 

of  area  under  deep  culture  will  afford  nourishment  for  many  ^  Advimtages  of 

,  ,     „  ,  .      „  deep  tilth. 

more  plants  than  the  shallow  culture,  and  of  a  more  per- 
manent character,  less  subject  to  casualties  of  drought  or 
excess  of  moisture. 

Wheit  roots  have  been  traced  7  ft.  in  depth,  and  it  is   Depth  of  roou. 
believed  that  they  penetrate  to  a  depth  equal  to  the  length 
of  the  plant  above  ground  under  favorable  circumstances. 

The  work  of  the  plow  and  that  of  the  cultivator  are  very  Deep  cnitivn- 
different,  and  the  questions  of  deep  jpbnrin^  and  deep  stirring  S?^  5^p  *^k!^! 
must  be  keep  entirely  distinct.  *"** 

To  turn  up  to  the  surface  raw  and  unfertilized  land  in 
great  quantities  is  to  injure  the  productiveness  for  a  term 
of  years.  But  to  keep  the  soil  deeply  stirred,  preserving 
in  great  degree  the  relative  imposition  of  soil  on  subsoil, 
mixing  in  degree  and  opening  to  increase  aeration,  nnd  per- 
mit the  passage  of  water  and  the  deep  rooting  of  the  plants 
Ib  the  essential  of  improved  agriculture. 

Some  injury  has  been  done  to  the  cause  of  deep  plowing    Need  of  dis- 
from  the  indiscriminate  use  of  it  for  whatever  crop  the  land 
may  have  been  intended,  and  in  some  cases  regardless  of  the 
character  and  condition  of  the  subsoil  and  the  depth  of  tlie 
sarfEice  soil. 

The  English  authorities  recommend  that  for  <<  green  crops  "  English  prac. 
the  ground  should  be  cultivated  at  least  fix)m  12"  to  24''  in  ^ 
depth,  say  once  in  every  4  years,  stirring  up  the  soil,  but 
not  bringing  it  to  the  surface,  and  thus  enabling  air  and 
water  to  descend.  When  wheat  and  other  "white  crops" 
are  to  be  sown,  especially  on  light  land,  the  depth  of  plow- 
ing should  not  exceed  4J'  to  5''  on  land  subsoiled  the  pre- 
vious year. 

By  deep  plowing  both  light  and  heavy  lands  are  kept  in  Advantages  in 
a  more  even  condition,  the  heavy  lands  not  suffering  fix)m  JSb?  *°^  ^^^^* 
an  excess  of  water  nor  the  light  lands  from  drought. 

Dispatch  of  work.  Dispatch  of 

work. 

Steam-plowing  means  the  power  of  pulling,  and  not  nec- 
essarily deep  plowing  or  any  one  system  of  doing  the  work; 
but  it  does  render  deep  plowing  relatively  cheap,  and  is  in  steam  coitara 
fact  a  cheapener  of  all  plowing,  as  well  as  doing  the  work^  e  cheaper, 
with  more  dispatch,  less  expenditure  of  labor,  and  is  capa- 
ble of  being  used  at  times  when  it  might  be  difftcult  to  spare 
horses  from  other  necessary  work. 
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stsam  ouUure.      What  is  done  by  horses  in  plowing  cpn  be  done  by  steam, 
bat  it  does  not  follow  that  what  can  be  done  by  steam  can 
be  done  by  horses.    The  speed  of  horses  is  limited,  that  of 
Ghraftter  speed  steam  is  practically  unlimited.    The  speed  of  an  implement 
•r  culture  of  the  passing  throagh  the  soil  has  a  great  effect  on  the  natore  of 
implements.       ^^^  cultivation.    The  high  speed  of  a  oultivtUor  is  some- 
times of  the  highest  advantage,  tossing  and  mixing  the  soil, 
which  can  only  be  best  done  by  a  hard  point  or  share  ran- 
ning  at  high  speed. 
Comparison  of    The  stcam-plow  at  each  passage  across  the  field  cultivates 
horses.  ^^'      a  breadth  equal  to  that  performed  by  12  horses  with  6  ordin- 
ary plows,  and  in  half  the  time. 
Poaching     To  rcach  the  best  results  in  clay  land,  horses  should  be 

of     gTOond     hy  •/  ? 

horses.  kept  off  the  ground  entirely,  especially  in  spring. 

The  conclusion  that  repeated  mechanical  applications  for 

reducing  clay  land  to  a  tilth  are  very  injurious  to  the  soil 

is  being  reached  by  some  very  enterprising  culturists.    The 

Kew  practice  plan  suggcstcd  is  to  plow  in  autumn,  when  the  land  is  dry, 

soils.  independently  of  animal  power,  leave  to  the  ameliorating 

influences  of  the  air  and  weather,  and  then  harrow  in 
spring.  Owners  of  clay  land,  who  have  been,  as  it  were, 
pitied  until  the  clay  soil  has  become  a  proverb,  are  now 
coming  to  the  front  with  the  declaration  that,  by  the  aid  of 
steam,  stiff-clay  land  can  be  cultivated  at  a  less  cost  than 
light  land,  as  but  one  operation  is  required  for  cleaning  it, 
provided  it  be  done  in  a  proper  manner — work  in  &11  to 
bring  it  to  a  tilth  and  harrow  in  spring  to  prepare  a  seed- 
bed. 
BtTect  of  a  sin-     In  iUustration,  one  item  of  experience  may  be  adduced  in 

So^dep^  ^  which  a  clay  soil,  stirred  to  a  depth  of  SO"  by  the  steam- 
grubber*  (technically  known  as  a  ^^knifer"),  was  nearly 
doubled  in  value,  and  a  horse  could  be  ridden  over  it  after 
heavy  rain  without  sinking. 

This  deep  stirring  is  not  necessary  more  than  once  in  five 

years,  the  surface  soil  only  being  worked  in  the  intervals. 

Where  root  crops  are  grown  the  deep  stirring  precedes  the 

green  crop. 

steam  onitore     Steam  iu  Cultivation  must  make  a  revolution,  as  it  has 

follows    in    the  ' 

wake  of  steam  douc  by  laud  aud  by  sea,  in  railways  and  steamships.    It  is 

transportationa  f  v  & 

the  natural  order  of  events. 
Command  of    To  havc  a  commaud  of  labor  at  any  given  time  is  essen- 
^Torabie     sea-  tial  to  the  propcr  cultivation  of  the  soil,  and  it  is  sometimes 
'™''  impossible  to  command  horso-power  enough  to  plow  the  land 

in  the  requisite  time;  as,  for  instance,  in  August plowing- 
under  of  stubble  a  summer  fallow  may  be  obtained  after 

*  See  Fig.  86,  page  83. 
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the  crop  comes  off  equal  to  the  old  horse-plowed  fidlows   **»^  culture. 
which  have  laid  all  the  year  unprodactiye. 

An  exact  statement  of  crops,  fallows,  and  seasons  will  not 
of  course  answer  for  any  other  country  than  that  for  which 
it  is  prepared,  but  the  August  fBillow  is  simply  cited  for  an 
example  and  is  true  in  some  places,  while  another  illustra- 
tion would  fit  the  circumstances  of  another  place  more  ex- 
actly. 

History,  nutoiy. 

Experiments  in  steam-plowing  began  in  England  about  Experiments  !■ 
1S50.  '*^- 

It  is  usually  the  case  that  in  any  great  change  of  method 
attempts  are  made  to  follow  the  previous  system  so  far  as 
possible,  merely  adapting  the  new  idea  to  the  former  sys- 
tem.   This  was  the  case  in  the  present  instance,  the  idea   The  fatue  at- 
that  first  occurred  being  to  hitch  the  engine  to  the  plow  tmeiing^engiiie 
and  draw  it  over  the  field,  the  moving  engine  being  a  sub-  '^^™' 
stitute  for  a  team  of  horses.    We  have  tried  the  same  in  the 
United  States,  and  the  failure  of  that  system  on  both  sides 
of  the  Atlantic  is  complete. 

Moving  the  implements  by  wire-rope  traction  was  intro-    wiro-ropetrac- 
daced  by  John  Fowler  in  1855;  and  in  1866  the  same  in-xMs-^^^*'''^''''*" 
ventor  introduced  his  double-engine  sets,  which  are  the    Donbie-engino 
most  effective,  and  this  system  includes  the  mtgority  of  the 
tackles  in  use  at  the  present  time. 

Since  1866  the  machinery  has  been  so  much  improved  that 
the  wear  and  tear  are  reduced  to  one-fourth,  the  capacity  of 
a  machine  of  given  nominal  power  more  than  doubled,  the         inonoMd 
character  of  the  work  greatly  improved,  and  the  cost  of  the  weuU  *oott  of 
machine  of  given  capacity  much  reduced.  ^ 

Steam  cultivation  is  now  well  established  in  Europe.    In    steam  onitaie 
England  and  Scotland  there  are  more  than  3,000  steamcul- in Enrope. 
tivating  engines  employed  at  present,  most  of  them  worked 
by  landholders  and  tenants,  but  many  of  them  owned  by 
companies  working  for  hire. 

Egypt  has  been  a  very  important  customer  for  its  cotton   steam  onitora 
and  sugar  lands.    The  Khedive  purchased  260  full  sets  of*"  ^'^^ 
tackle  from  Fowler  &  Co. ;  Halim  Pacha  27  tackles.  Alto- 
gether about  400  tackles  have  been  sent  to  that  country  in 
the  last  12  years.    The  usual  depth  of  plowing  in  the  Nile 
soil  is  understood  to  be  14^^ 

Germany  and  Austria-Hungary,  especially  in  the  beet-    Germany,  *o. 
^oo^producing  regions,  have  several  hundred  steam-tackles 
at  the  present  time. 

The  West  Indies,  Demerara,  and  Peru  have  become  steady      wett  indiee, 
and  constant  buyers  of  steam-plowing  machinery. 
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su-arn  culture.      A  more  limited  namber  of  steam-plows  is  to  be  found  ii 
In  rarioM  En-  Russia,  France,  Italy,  and  Spain.    To  explain  the  reasoni 

ropeAii  countries.  '  /  v  /  *  * 

which  delay  their  more  rapid  introduction  into  those  coon 
tries  woald  take  np  too  much  space.  They  are  certainly  no 
to  be  found  in  the  machinery,  which  works  as  well  on  t^( 
flat,  prairie  like  plains  of  the  Wolga  as  on  the  hillsides  o 
Bohemia  and  other  less  fEivorable  countries. 

Works  of  John  John  Fowlcr  &  Co.,  in  their  works  at  Leeds,  England 
Leeds.  England.'*  employ  about  1,300  mcu  exclusively  in  the  production  o 

steam-cultivating  machinery,  and  turn  out  from  6  to  10  en 
gines  per  week. 

i'  ^  5  5**^     The  firm  of  J.  &  F.  Howard,  of  Bedford,  has  supplier 

:ird,        Bedford,  '  ,  '  ^^ 

England.  st/cam-cultivating  machmery  to  Great  Britain,  France,  Qei 

many,  Denmark,  Sweden,  Italy,  Switzerland,  Spain,  Portu 

gal,  Greece,  Turkey,  Hungary,  the  Danubian  principalitiefi 

Russia,  Egypt,  India,  America,  Australia,  and  New  Zealand 

steam  plow-     There  are  about  120  companies  plowing  for  hire  in  Grea 

G^sSkain"    Britain.     One  at  Grantham,  Lincolnshire,  which  started 

with  3  tackles  ten  years  ago,  now  has  16  full  double  sets 
costing  £1,800  each.    Another  company  has  20  double  setfi 

„  M.  Deoauviiie.     Qn  the  cstatc  of  M.  Decauville  at  Petit-Bourg,  where  th( 

Petit    -    Bonrg.  ^' 

France.  official  trial  of  plows  of  all  kinds  took  place,  includin( 

steam-cultivating  machinery,  2  double  sets  are  in  use.  On( 
was  first  purchased  and  found  inadequate  to  the  inten 
sive  culture  of  the  farm  of  300  hectares  (say  750  acres] 
Beet-root  occupies  about  one-third  of  the  area,  altematini 
with  wheat  and  lucem. 
Dnke  of  Satb-  The  Dukc  of  Sutherland  emplo3's  16  large  plowing  en 
giues  in  reclaiming  tracts  of  wild  land. 

The  facts  stated  are  sufficient  to  prove  that  steani-plowinj 
hag  become  a  practical  fact  which  should  be  carefully  cod 
sidered  by  our  inventors,  mechanics,  manufacturers,  an< 
farmers. 

Three  effectire  SystcmS. 

systems. 

Of  the  many  schemes  and  systems  which  have  been  brough 

before  the  public  three  only  have  proved  successful.    In  eacl 

of  these  the  traction  power  is  transmitted  to  the  implemen 

through  a  steel -wire  rope  winding  upon  a  drum. 

Direct  or  dou-     1.  The  direct  or  double-engine  system^  in  which  each  of  th« 

bi^gme    sys-  ^jjjjjjug  drums  is  placed  under  the  boiler  of  a  self-movinj 

steam-engine.    The  engines  traveling  along  the  headland 

at  opposite  sides  of  the  field  alternately  pull  the  plow  acros 

the  field;  while  one  is  pulling  the  other  moves  forward  th* 

width  of  the  row  of  ftirrows. 

Single-engine     2.  The  Hngle-engine  and  oppoHte-headland'anchar  sygtem 

and  anchor  sys-  rj^^  locomobilc  moves  aloug  ouft  headland  and  the  anchor 
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with  a  pulley,  traverses  along  the  other.    The  engine  has    suam  culture. 
a  pair  of  drams,  ujwn  which  the  wire-rope  is  alternately 
wound,  the  bight  of  the  rope  passing  around  the  puMey  on 
the  traveling  anchor  at  the  other  side  of  the  field. 

3.  The  roundabout  system^  in  which  the  winding-drums  Rooniiabout 
aie  fixed  in  a  windlass  irame  and  connected  to  a  portable 
engine,  which  is  made  stationary  in  a  comer  of  the  field. 
One  end  of  each  rope  is  made  fast  to  the  plow,  and  the  im- 
plement is  drawn  forward  and  backward  by  the  drums  pull- 
mg  alternately;  the  pulley-sheaves  and  anchors  at  each  end 
of  the  furrow  move  forward  as  the  plowing  proceeds. 

The  comparative  advantages  and  disadvantages  of  the 
systems  wiU  be  referred  to  when  describing  them. 

The  traveling  engine  and  plow.  ^  Traveling  en- 

*  gine    and    plow 

syatenL 

This  plan,  upon  which  so  much  money  has  been  wasted  in 
the  United  States,  need  occupy  but  sufficient  room  to  con- 
demn it.  It  was  the  one  originally  attempted  both  in  En- 
gland and  in  the  United  States,  and  may  be  mentioned  first 
as  it  was  first  in  point  of  date,  and  to  clear  the  ground  for 
the  display  of  what  is  really  valuable. 

The  i)ersistent  attempts  in  this  false  direction  have  greatly      unfortimate 
re^rded  the  progress  of  the  invention  both  in  England  and  ^mpt«  '^in  thu 
in  the  United  States,  and  it  is  not  perhaps  too  much  to  say  ^^'^^^^^^ 
that  the  discouragement  arising  from  these  abortive  efforts 
is  at  present  the  cause  of  our  being  behind  so  many  other 
conntries  in  the  introduction  of  steam-plowing. 

It  is  estimated  that  an  average  of  76  per  cent,  of  the   ^  The  rearonB 

why  it  does  not 

power  of  the  engine  is  consumed  in  traveling,  leaving  only  ancoeed. 
25  per  cent,  for  effective  force  in  drawing  the  plow  or  other 
implement,  while  the  difficulty  of  moving  in  hilly,  loose,  or 
damp  soils,  and  the  damage  done  to  the  ground,  it  would 
seem,  should  have  long  ago  taught  a  sensible  and  practical 
people  that  they  were  working  on  a  false  method. 

The  double-engine  system.  Poabie-engine 

system. 

This  is  the  most  expensive  system  in  the  first  cost  and  the   Tho  most  ex. 
most  economical  in  the  cost  of  plowing  per  acre.    Its  adop-  Smdent"^  ™^ 
tion  will  be  determined  by  the  ability  of  the  purchaser  to 
invest  the  required  amount,  and  by  his  command  of  suffi- 
^ent  land  to  require  apparatus  of  the  greatest  working  ca- 
Pacity. 
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%??i*"^**2!:      Howard's  prices  are : 

^'      Howud'sF<>'  A  steam  oultivating  apparatus  with  2  S-horse  self-moviug 
P'^®««-  engines,  800  yards  of  steel- wire  rope,  and  6  rope-porters £1, 

Steam-plow  for  4  fhrrows 

Steam-onltivator  withT  tines 

Steam-harrow,  11  ffc.  wide 

1, 
Fowler's  priOM.       Fowler^SJ 

2  Szhorse-power  engines £1, 

800  y  ards  steel- wire  rope 

4-fiirrow  steel  plow 

t-tine  cultivator 

Harrow 

1. 

Aveiing  &  For.     Aveling  &  Porter : 

tar's  prices. 

2  8-horse-power  engines £1, 

4-ftirrow  balance-plow 

7-tine  turning  cultivator 

Harrow,  3™.10  wide 

800  yards  wire  rope,  say 

1. 

These  figures  may  be  compared  with  those  of  the  otl 
systems. 

FbTfier  A  Co.  Take  the  tackle  of  John  Fowler  &  Co.,  of  Leeds,  Englai 
to  illustrate  the  ^^double-engine  system."  This,  as  has  b< 
said,  is  the  best  when  the  means  and  the  needs  agree ;  1 
it  is  needless  to  provide  such  a  plant  unless  the  amount 
land  justifies  it.  ^Ninety  per  cent,  of  the  plow-tackles  mt 
by  Fowler  are  on  this  system. 

j^Mkies  fur-     Whercver  the  steam-plow  has  been  introduced  in  qu 

ntebed  to  Egypt.  '^ 

tity  this  is  the  plan  adopted,  as  in  the  case  of  the  27  tacb 
furnished  by  Fowler  to  Halim  Pacha  and  the  250  fuU  eqc 
ments  to  the  Khedive,  for  plowing  the  vast  alluvial  lai 
of  Egypt,  when  his  vice-royalty  went  into  the  cultivatioi 
cotton,  and  W  depth  of  tillage  was  considered  expedic 
As  the  soil  of  Egypt  is  estimated  to  be  permanently  rai; 
by  the  overflowing  Nile  six  inches  in  a  centuty  at  Heliopi 
(more  above  and  less  below  that  point  in  the  valley), 
steam-plow  has  been  turning  up,  we  may  say,  the  depc 
of  the  time  when  the  Sultan  was  a  terror  to  Vienna,  s 
William  III  of  England  and  Louis  XIY  of  France  foughl 
Flanders,  where  Uncle  Toby's  brother  soldiers  "  swore  1 
ribly ; "  when  Yauban's  great  citadel  of  Sedan  witness 
the  triumphs  of  Turenne  and  not  the  sad  reverses  of  la 
times. 
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The  (ICO  exgine  tyatcm  (Fig,  03)  lias  two  engines,  with  a  iitmmtauun. 
viading-ilratD  to  eacb,  working  along  opposite  headlands,  J^)*'^"*'" 
to  dran-  a  plow,  cultirutor,  or  othur  implement  from  one 


engine  to  the  other,  alternately.      Two  engine-drivers,  a    DuBriptiim 
plowman,  and  one  or  two  boys  to  attend  to  the  rope-portera 
Wpeqnired. 

a  p  E VOL  5 
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suamtioivTe.  "jhe  followiog  are  the  priucipal  advantages  of  this  ays- 
tern:  Less  rope  is  reqnired,  the  amount  neceasarj'  being 
•Trtl^'''""*'""  °"'^  *"''''*''®"'' *°  ^"^  *''''*'®  across  the  field;  there  being  no 
fixtures  in  the  field,  less  time  is  lofit  in  setting  t{>  work  and 
removing ;  and  the  manual  labor  in  proportion  to  the  work 
done  is  somenhat  less. 

Adnotieei.  jj  may  be  added,  also,  that  the  engines  are  ready  to  start 
into  a  fresh  field  the  moment  they  stop  work,  and  can  re- 
move theniselres  and  the  whole  of  the  apparatus  without 
any  additional  manual  or  animal  labor.  The  labor  of  get- 
ting Irom  field  to  field  is  really  one  of  the  principal  diffl- 
culties. 


The  engines  of  this  system  are  made  of  6,  8,  14,  and  20 
horse-power  (Fig.  64).  They  have  single  steam-jacketed 
cylinders  find  are  provided  with  steam-domes.  The  road- 
DMcriptiou.  gear  is  constructed  of  spnr-wheels  made  of  cast  steel.  The 
road-wheels  are  of  wrought  iron  with  a  tread  of  from  14"  to 
24"  wide,  according  to  the  size  of  the  engine.  The  engine 
has  two  traveling  speeds  aud  is  available  as  a  common  trac- 
tion or  on  ordinary  portable-engine,  and  can  be  nsed  for  any 
agricultural  purpose,  such  as  thrashing,  pumping,  grinding, 
sawing,  etc. 
^^^nJing sppa-  The  power  is  conveyed  to  the  windiDgdrum  by  an  up- 
right shaft  from  the  crank-shaft.  The  winding  apparatus 
consists  of  a  horizontal  drum,  which,  by  means  of  a  coiling- 
gear,  winds  and  unwinds  the  wire  rope  uniformly  without 
any  attention  from  the  man  in  charge.  This  is  done  by  a 
eelf-acting  lever  which  carries  two  vertical  guide-pulleys, 
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moving  slowly  up  and  down,  and  freely  swinging  ronnd  the    ^""^  '••imrt. 
drum  into  any  position  at  which  the  rope  lias  to  work.         .j.^i!*''™''"* 


Flo.  e&.—Bi>pe-porler.     John  Fowler  ,f  Co.,  Leedi,  Etglani. 


The  roi)e-porter8  (Fig.  65}  are  placed  along  tho  line  of  tlic 
rope  at  iuterrals  of  about  120  ft.  to  keep  the  roi>e  off  the 


ground.    They  are  mounted  on  three  wheels  so  as  to  allow    ^ii»-pa 
tbem  to  be  moved  sideways  by  the  rope,  and  are  shifted  out         " 
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siram  cuUurt.  of  (be  way  of  the  implement  by  a  boy  who  walks  a  little 
myn^^^^"^*  advance  of  the  plow  or  other  implement. 

Price  of  rope  porter,  light,  £1 ;  heavy,  jEl  lOg. 

AvriiiDt  *  For-  Avellog  &  Portcr's  CDjjiiies  (Fig,  G&){ot  the  double-eiig 
iDBfUBine.  sifsttm  are  made  in  jjaire,  in  onier  that  when  plaeetl  opj 
site  each  other  in  the  field  they  shall  both  drive,  as  ^ell 
draw,  from  the  furrow  side — au  irapnivement  which  1 
cStected  an  important  saving  in  the  wear  and  tear  of  \ 
vinding-drums. 


J.  ti  r.  HowBrf. 


of  They  are  fitted  with  coiling-gear  arranged  so  as  to  lay  t 
^'  rope  uniformly  on  the  dnim  without  attention  from  the  m 
in  charge,  and,  as  the  drum  Ih  placed  horizontally,  the  re 
can  take  any  angle  the  direction  of  the  furrow  may  reqni 
without  patting  pressure  on  the  coiling-gear.  The  engii 
have  single  cylinders,  with  lagged  steam-jackets,  and  plac 
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on  the  forward  x>art  of  the  boiler.    The  crank-shafb,  driv-    ststmeuUvre. 
ingr-axle,  and  coanter-shaft  have  their  bearings  made  in  the 
extended  side-plates  of  the  fire-box,  so  that  the  boiler  is  .y^JSl'^®^^^"* 
saved  from  the  injarioos  tension  of  the  working  parts,  and 
the    nsaal  cast-iron  brackets  and  plummer-blocks  are  dis- 
pensed with. 

Xlie  agricultural  and  traction  engine  of  Howard  (Fig.  67)  -j^''*^''   *"* 
IB  a»  compromise,  or  rather  it  is  designed  for  all  the  three    (Figure  er.) 
s^rst^ems  of  work :  the  d4}uJ>le  enginej  the  single  engine  with 
headland  anchor  opposite^  and  the  roundabout. 

l^yFfo  farmers,  each  possessing  one  of  these  engines,  may    Advantages  of 
w^orfe  them  together  upon  the  double  system  without  change  ^e.^"****^  *°' 
of  Any  kind,  with  the  additional  advantage  of  being  able  to 
them  separately  upon  either  of  the  single  systems. 


Tlie  windlass  is  mounted  upon  the  engine  in  such  a  man-    The  dinnoimt- 
aer  that  it  can  be  easily  and  quickly  detached,  thus  reliev- 
ing   the  engine  of  all  the  weight  and  incumbrance  of  the 
^^intiiDg-gear  when  it  is  to  be  used  for  the  other  work  of  the 
fajrni,  thrashing,  sawing,  pumping,  grinding,  and  what  not. 

The  engine-work  and  traction-gear  are  mounted  upon  the    Advantages  of 

.  the  construction. 

tender  instead  of  upon  the  boiler,  the  latter  being  thus  re- 
moved from  the  strains  of  the  machinery,  the  working  parts 
of  the  engine  being  within  reach  and  in  sight  of  the  driver. 
This  arrangement  admits  of  the  engine,  with  the  tender, 
being  detached  from  the  boiler  when  the  latter  requires  re- 
pair or  renewal,  and  this  without  taking  the  engine  portion 
or  gear  to  pieces. 

Bevel-gearing  is  dispensed  with,  spur-wheels  being  used    Description  of 
both  for  windingdru  ms  and  for  propelling-gear.   The  travel-  * 

ing-wheels  are  of  wrought  iron ;  the  main  axles,  crank-shaft, 
£uid  gearing  are  steel.  The  winding-drum  is  placed  in  rear  of 
tlie  engine,  and  the  rope  taken  off  at  any  angle  from  a  pulley 
fixed  under  the  boiler  in  the  best  position  for  taking  the  strain. 
This  arrangement  permits  the  use  of  winding-drums  with 
horizontal  shafts,  and  the  strain  is  to  a  certain  extent  divided 
tetween  the  drum  and  the  pulley.  The  coiling  arrange- 
nient  flits  the  rope,  without  bending  it,  over  small  coiling- 
8heaves,no  matter  how  unlevel  the  ground  may  be.  Price,  Prfce. 
8  horse  power  with  2  winding-drums,  £520. 

The  single-engine  and  opposite-Iieadland'anchor  systefn.       and^^^proSSy 

headland  •  anchor 

This  plan  admits  of  either  the  direct  or  indirect  method  ■^•'«™- 
of  working.    The  engine  may  either  work  along  one  head- 
l^d  with  an  anchor  on  the  opposite  headland,  and  thus 
have  a  direct  pull  upon  the  implement,  the  engine  and  an- 
chor advancing  from  time  to  time  as  the  work  proceeds ;  or 
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sitam  lutturt.  i]^q  engine  may  stand  in  a  corner  of  th«  field  and  work  thi 
implement  by  means  of  snatch-blockB. 
•nd^h^Sd^tf'an*  The  foiiner  of  these  methods  is  Hhowii  in  black  lines  ani 
chor  .jrt™.  jjjg  Ij^jj^j.  jjj  Jotted  lin^j,  jQ  tije  plan  of  installation  (Fig.  68; 
i»«o"  "'  '"'*''  "^^  system  requii-es  an  8  or  12  horse-power  double-drui 
wiudiug  engine,  movable  head-laud  anchor,  1,600  yards  o 


Via.  fl8.—Si>isU-eKg{i 


steel-wire  rope,  2  claw-anchors,  2  snatch-blocks,  20  rop* 
porters,  and  the  necessarj'  implements.  For  working  direcl 
as  in  black  lines  on  the  plan  of  installation,  but  1,200  yard 
of  wire  rope  are  required. 


FlQ.  I!9. — B*gbM  wUk  lao  ifiiidliig-drumt.    John  Foalar  ^  Co.,  Leeds,  EngUmi. 

"^puTifg  of     ^^l"  method  has  some  advantages,  and  this  system  pei 

i""rc'w,)     '"'^  '^^  either.    The  direct  requires  less  rope,  and  the  appt 

ratas  is  more  easily  put  to  work  and  taken  op ;  the  stf 
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tioDAT)'  arrangement  avoids  the  necessity  of  traveling  the    *"""'  ™ttH«, 
eoe^ine  nloug  the  headland  when  circumstAuces,  such  as 
verj'  hilly  ground,  irsegular  fences,  or  a  very  wet  condition  ond  '"•Siuii"<f!in* 
of  the  soil,  make  it  desirable  that  the  engine  should  not  ijo '■•""■  ■J"'*'"- 
taken  ujion  the  land. 

Where  the  amount  of  capital  or  the  extent  of  land  does    ■^'''■'"'*e»- 
not  justify  the  purchase  of  the  double-engine  tackle,  this 
arrangement  offers  the  farmer  the  beueflts  of  two  syntems. 

The  engine  (Fig.  69)  is  similar  to  those  described  under    pilJfmTM  and 
the  double  enffitie  system,  the  chief  point  of  difference  being  ™  '"'"i'"^- 
tUat  it  is  furnished  with  two  winding-drums,  each  having 
coiling-gear  for  laying  the  rope  regularly  and  automatically 
uiton  the  drums. 

The  headland  anchor  (Fig.  70)  is  a  wrought-iron  frame,  HBiuiimdaiiciior. 
carrying  ahorizontal  sheave,  and  resting  ou  thin  disk- wheels, 
ffbich  cut  into  the  ground  and  resist  the  side  strain  of  the 
eugiue  and  implements.     It  is  moved  along  the  headland  nJ'imXS'wOTif! 
by  the  motion  of  the  sheave  or  pulley,  which  is  tume<l  by '""' 
the  rope ;  the  sheave  is  connected  by  gear  to  a  drum,  which 
winds  up  a  ropo  stretched  along  the  headland  (shown  at 
tbe  right  band  in  the  installation  plan,  Figure  68),  and 
iieeiis  tlie  anchor  opposite  to  its  work.    The  anchor  is  i)ro- 
viilal  with  a  steerage,  which  enables  it  to  be  worked  along 
a  crooked  headland,  and  is  matiaged  by  a  boy,  who  also 
atleuds  to  shifting  rope-porters.    Tlie  box  at  the  back  is  in- 
tended as  a  counterpoise  to  prevent  the  anchor  being  pulled 
mer  ffben  doing  very  heavy  work. 


^0.10.— Movable  keadland atichor.     Jolia  Fowlrr  ,f-  Co.,  Leedi,  England. 
Price  of  S-horse-power  engine,  self-moving  anchor,  and  all 
parts,  ropes,  appendages,  aiid  tools  complete,  with  the  extra    Prko  of  plant. 
I>arts  necessary  when  working  the  engine  statiouary,  but 
without  the  implements,  £808. 

The  roundaboNt  system.  .j-.i,.^""'"''"'" 

Tate,  as  an  illustration  of  the  roundabout  system,  the 
tattle  of  Aveling  &  Porter,  of  Rochester,  England. 

The  engine  nsed  (Fig,  71)  is  that  c;dled  by  them  the^^J^j;^*^"- 
"agricultural  locomotive  engine,"  and  is  designed  for  steam 
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Buomaotun.  cultivatioD,  thrashing,  sawiug,  pumping,  aadhanling.    The 

boiler  is  nnasually  large,  aud  is  tested  up  to  200  lbs.    It 

i.T^tw^'"'''"'" ''^  ^  single  steam -jacketed  cjliader,  mounted  on  the  fore 

end  of  the  boiler,  to  prevent  priming  and  to  economize  iiiel. 

Avriine  &  Pot-  The  bcariugs  of  the  crank-shaft,  counter-shaft,  and  driving- 
axle  are  carried  by  the  8ide-|>late3  of  the  fire-box,  extended 
upward  and  backward  in  one  piece  for  this  purpose,  and 

i>iM:ripiiaD.     designed  to  save  the  boiler  from  strain.    The  driving-wheels 
are  of  iron.    The  engine  is  st«ered  from  the  foot-plate. 
Each  engine  has  fly-wheel,  governor,  and  a  brake. 

PriM.  Price  of  engine,  B-borse  power,  £680. 


ii  The  tackle  shown  in  the  plan  view  (Fig.  72)  of  the  round- 
about systi^ni  consists  of  .in  agricultural  locomotive  and  a 
detached  winding-wiiidlass  on  a  carriage,  both  placed  and 
anchored  in  a  position  at  one  corner  of  and  outside  the 
ground  to  be  ploweil.    Besides  these,  there  are  claw-anchors 
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Cor  two  other  comers  and  a  snatcli-block  for  the  fonrtb ;   **k?,^£^*-. 
two  travel ing-anchora,  which  are  moved  as  the  plowing  pro-  *^^\    ^  p 
e^&«da,  to  keep  them  in  line  with  the  work.     A  number  of  <»- 


rope-porters  keep  the  wire  rope  from  dragging.  One  thou- 
»»D(1  six  hundred  yards  of  wire  rope  is  the  usaal  amount 
furnished,  about  equal  to  encircling  a  aqaare  field  of  32 
acres. 
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.stMin  cuuun.      The  tDBtbod  of  workiDg  will  be  readily  seen  from  the  plan ; 

the  engine,  being  driven  in  one  direction,  rotates  the  right- 

Roandabonthand  dnim  of  the  windlass,  and  moves  the  plow  toward  the 

right  of  the  field,  as  shown.    The  plow  having  reached  the 

.?^K??»i°^"/6''<^  of  its  furrow,  the  motion  of  the  engine  is  reversed,  the 
other  end  of  the  balance-plow  broaght  down  to  the  earth, 
and  the  implement  returns  across  the  field.  The  anchors 
are  aiitoraaticall;  moved  towards  their  claw-anchors,  each 
one,  alternately,  the  width  of  the  four  furrows  at  each  pas- 
sage of  the  plow. 


Dfiiialal- 


Fio   7J— II  Hdlaaji 


i/ii*H  towttr  I  Co 


c.  The  Fowler  tackle  on  the  roundabout  system  has  an  en- 
gine with  a  steam -jacketed  sing-le  cylinder  and  steam-dome, 
and,  with  the  exception  of  its  being  devoid  of  winding- 
drum,  has  many  points  of  special  construction  similar  to 
the  engine  described  under  the  sub-title  douhleenglne  system. 


—Anchor  J'or  Iht  roundabout  tpitem.     John  Fowler  ^ 
England. 

It,  however,  is,  or  may  be,  an  ordinary  jwrtable  or  traction 
engine  which  has  a  trausi-erse  shaft  above,  connecting  by 
gimbal  Joint  and  line  shaft  to  a  shaft  on  the  detached  wind- 
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lass,  wtich  stands  panUlel  with  the  eogine,  as  shown  in  the    «>«»»•< 
idSD  of  installation  (Fig.  72). 


iron  road-wheels,  and  the  winding  apparatus  consists  of  two 

borizoDtal  <lrams,  which,  hy  means  of  coiliog-gear,  wind  and 

unwind  the  wire  rope  uniformly  without  any  attention.  This  Kif^u^^inS' 

is  done  by  a  self-acting  lever,  which  carries  two  vertical ''^j       „, 

euiile-jtuUeys,    moving    slowly  up   and  down,  and  ^eely 

swinging  round  the  drum  into  any  jiosition  to  agi'ee  with 

the  direction  in  which  the  rope  has  to  work. 

The  rope  pays  out  from  the  drum,  at  any  angle  required 
by  the  work,  without  SDatch-blocks  being  nec*'s«iry. 


roDUdaboDt   sys- 
J.  ikF.  HowBrd. 


The  anchor  (Fig.  74)  is  so  oouatnicted  as  to  he  pulled  for-    DeKiiptioD  o 
<ranl  by  an  auxiliary  rope  on  the  headland,  which  is  wound    (Figure  t4.) 
on  a  small  drum  put  in  motion  hy  the  main  sheave.    The 
connection  between  thia  dram  and  the  sheave  being  released, 
the  anchor  becomes  stationar>'.    The  side  strain  of  the  plow- 


(Ftgni 


uklB. 
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lameuuvr*.  igg-ropes  18  resistcd  by  the  dists  which  are  fixed  "to  the 
wheels  aad  imbed  themselves  in  the  groand. 

RoDDitebont  Ag  tjjg  ttnchor  travels  away  from  the  headland  on  which 
the  engine  is  fixed,  it  is  firmly  held  in  place  by  the  strain  of 
the  plowing-rope  in  one  direction  and  the  strain  of  the  wind- 
ing-foi-ward  rope  in  the  other.  The  slow  and  sure  forward 
motion  secures  the  perfect  cntting  in  of  the  disk-wheels,  and 
therefore  its  lateral  steadiness. 
"-  Price  of  Fowler's  ronndabout  tackle,  with  S-horse-power 
engine  and  all  its  appendages  complete,  windlass,  steel  ropes, 
2  self-moving  anchors,  snatch-blocks,  claw-anchors,  and  rope- 
porters,  and  a  5-tine  turning  cultivator,  £975. 
'-  Howard's  engine  (Fig.  75),  with  rear  windlass, is  aiiadap- 
tatiou  to  steam  cultivation  of  the  ordinary  thrashing  en- 
gine. It  is  not  self-moving,  and  the  engine  and  windlass 
are  detached  when  moving  from  field  to  field,  and  are  con- 
nected when  at  work  by  a  single  bolt. 

The  necessary  guide-pulleys  are  attached  to  the  fore  car- 
riage of  the  engine,  and  the  weight  of  the  engine  is  used  as 
an  anchorage  both  for  the  windlass  and  for  the  guide-pnl- 
Icys  which  lead  off  the  ropes. 

nt  The  firm  of  Barfonl  &  Perkins,  of  Peterborough,  En- 
gland, has  two  forms  of  roundabout  tackle.  In  one  (Fig. 
76)  an  ordinary  portable  engine  is  fitted  with  a  wheel  con- 
nected by  chfun  with  the  driving-shaft  of  the  windlass. 


FiO.  7G. — Bmmdt^ut  tj/tlem,  with  dttaeked  mlndlau.     Bar/ord  ^  Perklnt,  Pttrr- 
boroagh,  Bngtand. 

Tjo^^^i  of     In  another  methml  (Fig.  77)  the  windlass  and  engine  are 
{Figun«Ta,TT.)  combined  and  the  two  wire-ropes  wind  upon  drams  on  the 
main  axle,  the  machine  being  lifted  clear  of  the  soil  so  that 
the  gronnd-wUeels  aud  drums  upon  them  may  revolve. 
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Price,  with  detached  wiudlaas  (Fig.  76):  ffl«m™uu«. 

B-horae-power  portable  engine...". £310         Bonndabout 

IfindlisB,  1,600  ysrds  steel-wire  rope,  self-moving  and  self-acting  •yitem. 

uchore,  comman  BDchora,  anatch-b locks,  poriere,  and  a  5-tiue  _  .  _ 

,  ,    7  "I  r  -I  ptleB   of  Bat- 

lallnator SSOrord  Jk  Perklna' 

<.fwra«  .team-plow __^'^S^T^) 

640 


^Roundabout  agttem,  fngine  and  windlati  eombltied.     Barford  4" 
Pertiai,  Piterborough,  England. 

Combined  engine  and  windlass  (Fig,  77): 

lU-borae  pon-er,  wilb  full  tackle  of  self-acting  aud  self-moviug  an- 
■     chocs,  tomniou  anchors,  snatch-blcreliB,  ropo-porters,  7-tiuo  cul- 
tiTnlor,  4-fDrrow  plow,  ami  l.BOO  yards  steel  rope £900 


Fia.  '>>.~Sel/-aeUng  and  ttlf-atoeiag  anchor.     Barford  ^  Perkini,  Pticrborougb, 
England. 

Tlie  form  of  anchor  shown  iii  Fig.  78  is  designed  for  tlie    seif-meUnR  u- 
roondabout  system.    Two  ancliora  are  employed,  occupying    B^rfoffl^Pei- 
positions  opposite  to  each  other  on  the  headlands,  and  pro- 
ceeding at  a  right  angle  to  the  course  of  the  plow.    This  form 
of  anchor  is  automatically  moved  the  regulated  distance, 
e4)Da]  to  the  width  of  cultivation  of  the  implement  at  one 
passage,  and  this  without  the  draw-rope  reaching  to  aclaw- 
nQchor  at  the  other  end  of  the  field,  as  in  figure  72. 
Price,  £50.  Price. 
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suameuuun.      E.  Boditi,  of  Trois-CiToix,  Reonea,  France,  has  a  ft 

Ronndatwut  Howard  apparatus  (Fig.  79)  With  verticat  drams  o 

*^    *"'  wiDdlass,  which  stSDds  parallel  with  the  locomobile, : 


Howard's  Uckls. 


FlO.  7B. — EoicarUt  roitniaboHt  tackle.     E.  Hodin,  Senna,  Frt 

driven  by  lioe-sbaft  connection  between  the  poitious 

apparatus. 

DcbBiDB'tackis.     The  apparatos  of  Alfred  Debains,  of  Saint-Remy-f 

(   goTM       .  f(jj|fj^jQg^  jjpjy,  Rambonillet  {Seine-et-Oise),  France  (Fi, 

is  on  the  ronnd.ibout  system,  in  which  the  winding  ms 

is  a  separate  structure,  which  is  attached  to  an  ordini 

comobjle  when  the  latter  is  to  be  used  to  work  a  i 

plow,  allowing  the  engine  to  be  used  at  other  times  1 

Qmnni  worii  Ordinary  work  of  the  farm,  to  run  a  thrashing  ma 

""  straw-cutter,  pump,  cider-mill,  grain-mill,  etc. 

The  winding  apparatus  for  the  cable  is  on  a  separa 
riage,  attached  at  will  to  the  locomobile,  and  the  geai 
driven  by  a  band-wheel  from  the  fly-wLeel  of  the  eng 
•twrn^DEiM''''*  "^^^  "^  **^  portable  engines  on  farms  has  beeoni' 
common,  and  the  purchase  of  winding-tender,  with 
cessories  of  cable,  anchors,  pnlleys,  and  plow,  puts  the 
of  the  engine  in  possession  of  the  complete  "tackle," 
English  term  it,  or,  as  we  might  say,  a  complete  "rig 

Priccof  tackle,  DebaioB' ten  iter,  with  wintling  apparatns,  anchors,  pulleys,  cable 
vtthoat  englDe. 


OftDg-plow  witb  4  shares  .. 


The  tender  has  three  winding-drums  on  a  single  ax 
pinion  on  the  pulley-shaft  being  engaged  with  such  ■ 
cog-wheels  as  may  be  required.  One  winds  the  cable 
direction,  another  letting  the  cable  run  off.  The  ad 
these  two  is  reversed  when  the  plow  is  to  move  in  the 
direction.    The  third  dram  has  a  separate  cable,  aoc 
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at  some  distance  in  advance  of  tbe  steam-apparatns  and  in    *"»" 
the  direction  of  its  line  of  motion,  by  which  the  winding- 
tender  and  engine  are  nio%-ed  from  time  to  time  between     (^ 
each  pfii^'utge  of  the  plow  a  distance  equal  to  the  width  of 
groQud  plowed. 

Tbese  three  are  all  the  motions  required  daring  work,  and 
a  fuDrtb,  by  which  the  wheels  of  the  machine  are  rotated  so 


DcbiJiw'  UcUe. 


as  (o  move  the  apparatns  fo  and  from  the  field,  would  com- 
plete the  category,  bnt  in  fact  it  is  drawn  by  horses  when 
tranaporting  it  to  and  from  work. 

The  '■  tackle" — using  the  general  term  to  include  the  whole 
api<aratua — works  upon  the  roundabout  plan,  also  made  by 
Fowler,  Aveling  &  Porter,  Howard,  and  others. 

Fig.  81  shows  the  plan  of  installation. 
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Impiementa.  *««"  »itii". 

For  the  purposes  of  steam  culture  all  of  tbe  following  im-    tmpieminu. 
plements  are  not  necessary  in  any  one  place,  but  eacb  of 
them  basits  duty  undtr  varying  circumstanced  of  countries, 
soils,  or  seasons. 

Special  implements  are   adapted  for  clearing,  draining,     specui  imiiiiv 
breaking  up  land  infested  by  stones,  troubled  with  roots,  °"°'"' 
soused  by  water,  or  choked  by  wild  grasses  and  aquatic 
woody  growtb. 

They  are  more  ordinarily  intended  for  plowing,  cultivat- 
iDg,  harrowing,  and  seeding  soils  already  subdued  to  cul- 
tivation, or  such  prairie  lands  or  bottoms  as  offer  no  particu- 
)w  obstructions  to  the  passage  of  the  imjtlement. 

It  is  needless  to  say  that  full  sets  are  only  necessary  wbere 
Uiere  iH  sufficient  land  to  demand  their  use ;  but  this  need 
not  be  all  In  tbe  possession  of  one  proprietor,  as  many  sets .  ?|'?  ."J,  ^'^'' 
of  tackle  are  held  in  common  by  several  farmers,  and  in 
other  cases  plowing  is  followed  as  a  business  by  parties  own- 
iDg  the  tackle.  Witnews,  for  iustanue,  the  120  companies  piawing  i™- 
plowing  for  hire  in  England,  one  owning  16  double  sets.       '""'*'■ 

The  balance -plow  (Fig.  82)  is  the  best  result  of  all  tbe  at-    siiuive-piDw , 
tempts  to  adapt  an  instrument  for  the  to-and-fro  method  of 
working.   One  set  turns  tbe  furrow  slice  to  tbe  right  and  the 
other  to  the  left,  so  that  tbe  forward  plow  in  each  case  throws  '•■*  "*•"'»  "f  "it- 
its  slice  into  tbe  furrow  last  matle  on  the  previous  passage.  «am" 
Many  attempts  at  a  turning-plow  were  made  before  the  very 
effective  balance-plow  was  invented,  and  now  it  enters  into 
^  the  effective  systems  of  steam  culture. 


FlQ.  82.— 6/iiiTOic  haUaux-plow.     John  Fimtltr  .f  Co.,  Leedt,  England. 


The  rigid  iron  frame,  whicb  is  so  essentially  necessary  to    DMcriptioii. 
all  steam-driven  implements,  is  still  maintained  in  this  latest 
rorm  of  balance-plow,  and  the  alteration  of  tbe  width  of  the 
fnjTow  is  effected  by  means  of  a  wedge  which  throws  the 
6  P  R ^VOL  5 
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uure.  plows  at  different  angles  to  the  frame.    This  wedge  is  a  sub- 

"*'     stitat«  for  the  previous  arrangenietit  of  bolts  aod  screws, 

and  renders  the  position  of  the  plow  thoroughly  rigid. 

The  fratoe  is  so  arranged  that  the  shape  of  the  shares  and 
moidboards  may  be  varied  to  suit  the  character  of  the  land, 
iiow.  By  removing  the  ordinary  moldboard  used  for  surface 
plowing  and  substituting  short  ones,  or  those  technically 
known  as  "  digging  breasts,"  a  tillage  similar  to  spade  hus- 
bandry can  be  effected. 

Plows  are  made  for  2,  3, 4,  5,  6,  or  8  i^irrowe,  and  a  harrow 
or  roller  can  be  dragged  behind  if  desired. 
Price  (steel),  £127. 
Bttow     Messrs.  Fowler  &  Co.  also  furnish  a  3-furrow  balance- 
.  Co.   plow  siiecially  constructed  for  sugar-cane  fields.     This  is  in 
two  essential  points  different  from  the  common  plow.    The 
main  plow-beam,  instead  of  being  a  straight  diagonal  angle- 
iron,  is  bent  into  a  zigzag,  so  as  to  give  plenty  of  space  for 
roots  and  cane-stools  to  pass  between  the  plows.     The  plow 
middle,  by  which  the  frame  is  supported,  is  capable  of  swing- 
ing fret'ly  round  a  vertical  center-stud.    Thus,  in  going  over 
iccoi-  the  ridges  of  an  old  cane-field,  especially  if  these  ridges  are 
slanting  to  the  Jbrrow  line,  the  shock  which  the  land-wheel 
coustantly  receives  is  not  communicated  t«  the  main  frame, 
and  the  latter  retains  its  position  undisturbed  by  the  u 
ness  and  roughness  of  the  ground. 


PerMtis,  Prterborough,  Englami. 

The  implement  shown  in  Fig.  S3  has  an  iron  frame,  steel 
shares  and  colters,  au<l  wooden  wheels. 
Price,  3  furrows,  jEGO  ;  4  furrows,  £80. 
"ni>-     Howard's  plow  and  subsoiler(FiR.  84)  for  extra  deep  work 
""1.  is  intended  to  plow  from  12"  to  18"  deep. 

The  subsoiler  breaks  up  the  subsoil  to  a  farther  depth  of 
from  6"  to  12",  making  the  depth  of  cultivation  from  18"  to 
30",  according  to  the  nature  of  the  soil.    The  subsoiler  is 
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rigged  off  to  the  side  of  the  breaking  plow  so  as  to  work  in 
the  last-made  Autow  and  break  up  the  pan. 
Pric*,  £90. 


81. — Phw  and  tubtMer.    Jamtt  ^  Frtderick  Hovard,  Ptterborough,  England. 

The  steam -grablwr  (Fig.  85)  is  especially  intended  for  ^em-mbber, 
working  in  stiff  clay  land,  to  stir  and  aerate  the  subsoil  with- 
out materially  disturbing  the  surface.  For  this  purpose  it 
18  made  with  ] ,  2,  or  3  tines,  and  is  worked  two  feet  deep. 
It  is  also  used  for  stirring  up  tlie  subsoil  of  old  grass  lands,  ^^  '''*p  •*"■ 
and  with  1  or  2  tines  to  a  deitth  of  as  much  as  30"  in  remov- 
ing stones  or  tree  roota.     It  is  known  as  a  "knifer.*' 

It  may  be  called  a  renovating  or  reclaiming  implement^ 
sod  nnder  all  circumstances  of  its  use  is  a  powerful  assist- 
ant in  the  matter  of  drainage  in  strong  soils. 

Price  £85.  Priofc 


Fio.  85. — Sleam-grahber.    John  Foalerf  Co.,  Leed*,  England, 


Ihe  implement  (Fig.  86)  with  3  or  5  tines  works  deeply  ^^f^-r^o^ 
in  the  ground,  lifts  the  soil,  and  leaves  it  loose.    It  has  a 
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'  strong  tluDged  steel  frame,  sharett  of  variooB  widths,  from 
2"  np  to  13",  and  furnished  with  prongs  to  lift  the  soil. 
The  tines  rock  on  ibe  frame,  so  that  when  tlie  implement  is 
reversed  at  each  end  of  tbe  field  the  points  in  work  are  de- 
pressed and  the  hinder  one  slightly  raised. 
Price  of  5-tine  implement,  £45. 


Pig.  tX.^Doublt-acHoit  aleam-eultivalor.    Jawtt*  f  Frederiat  HDward,  Bed- 
ford, England. 

ii-  The  turning  eiUtivator  (Fig.  87)  is  adapted  to  be  worked 
by  all  systems  of  steam  machinery.  It  has  a  strong  frame, 
carrying,  according  to  circnuistancea,  from  5  to  13  tines,  and 
resting  on  three  wheels,  one  of  which  is  the  steering-wheel. 
The  axle  of  the  two  hind  wheels  is  cranked,  so  that  hy  its 


Fig.  87. — Timing  imltirator.     John  Fourier  if-  Co.,  Leeds,  England, 

being  tnmed  the  frame  is  raised  or  lowered,  and  by  this 
means  tbe  depth  of  penetration  of  the  tines  adjusted. 

Tbe  long  end  of  a  dnift-bar  or  turning  lever  is  provided 
with  two  arms  to  which  the  two  ends  of  the  ro^ie  are  at- 
tached.   The  arms  are  set  at  an  angle  for  keeping  the  tail- 
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rope  clear  of  the  implement.  The  lever  itself  is  helil  by  a  f^J^^^** 
vertical  stud  fixed  to  the  frame  cousiderably  behind  the 
steerlDg-wheeL  This  position  of  Ihe  draft-stud  gives  the 
neeefisary  liberty  and  power  to  the  steering-wheel  and  en- 
ables it  to  lead  the  implement  at  almost  any  angle  out  of 
the  line  of  the  puUing-rope. 
On  the  short  end  of  the  turning-lever  is  a  chain  communi-    Turning  cuiti. 

°  vator. 

eating  with  a  quadrant  on  the  crank-axle,  and  as  the  lever    J'^^ier  &  co. 
is  pulled  round,  the  chain,  acting  on  the  quadrant,  turns  the 
axle,  lifts  the  frame,  and  raises  the  tines  out  of  the  ground. 
The  plan  of  operation  is  as  follows :  As  soon  as  the  culti- 
vator is  brought  up  to  the  headland,  the  reverse  pull  brings 
the  lever  around,  turns  the  quadrant,  rotates  the  bent  axle, 
and  lifts  the  tines  out  of  the  ground,  in  which  position  the  ^^^^  ^^  ^®'^" 
cultivator  frame  is  held  up  by  a  catch ;  when  lifted  the  re- 
quired height,  the  lever  strikes  against  a  stop,  and  the  im- 
plement turns  into  new  ground.    The  man,  who  never  leaves 
his  seat,  releases  the  catch,  the  tines  drop  into  the  ground, 
and  the  implement  is  redrawn  across  the  field. 

This  description  of  the  method  of  automatically  lifting  the 
tool  and  turning  it  on  to  the  next  bout  will  answer  for  the 
"turning  harrow"  and  the  "combined  harrow  and  seeder" 
of  the  same  makers  (Figs.  88  and  90),  and  elsewhere  described 
in  this  paper. 

This,  after  the  plow,  is  the  most  important  and  efficient   it«  efficiency, 
implement  of  the  series.     Its  size  is  only  limited  by  the 
power  of  the  engines,  which  are  thus  used  up  to  their  capa- 
bility.   It  pulverizes  the  soil,  working  steadily  to  a  uniform 
depth.    The  largest  machines  require  but  one  man  in  at-    Attendance  re- 

.,  ^_  __  .  _  ,         quired. 

tendance  upon  them.  The  engineer  and  rope  porter  boy 
have  of  course  their  duties.  In  turning  round  no  additional 
labor  whatever  is  required  and  scarcely  any  time  is  lost, 
while  the  implement,  however  wide,  at  once  moves  into  new 
land,  leaving  small  and  regular  headlands. 
Bidging-bodies  may  be  attached  to  the  frame  to  throw      capacity  for 

A-t     m       ■%  M  1.  .•■  „  .  changes  of  fane* 

up  the  land  for  seeding  on  ndges  or  for  winter  exposure  to  tion. 
the  air  and  to  frost.    The  ridging-bodies  are  attached  with- 
out taking  away  the  tines,  and  both  operations  are  done  at 
the  same  time. 

Price  (steel),  £81.  Prfce. 

The  turning  harrow  (Fig.  88)  is  a  medium  between  the^^^™*^^  ^^^' 
ordinary  sleam-cultivator  and  steam-harrow,  being  less  pro-    (figure  88). 
found  than  the  former  but  more  effective  than  the  latter. 

It  is  fitted  at  will  with  either  of  two  kinds  of  shares,  a 
broad  one  for  cutting  the  whole  ground  and  a  square-pointed 
tine  for  stirring  the  ground  only. 
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The  instrument  is  ia  three  pieced;  bo  as  to  accommodate 
itself  to  uDereo  surfaces,  and  will  take  a  breadth  of  12'  to  IS'. 
It  is  especially  recommended  for  stirring,  for  spring  crops, 
gronnd  which  has  been  deeply  plowed  the  previous  foil. 


PlO.  98.~Turning  karrotn.     John  Fowler  ^  Co.,  Leeda,  England. 

■^     The  steering -frame  is  adapted  to  take  different  harrows, 
■   from  the  lightest  seed-harrow  np  to  light  cultivating  tools, 
or  it  can  be  fitted  with  light  ridging  plows.     It  is  lifled  and 
turned  in  the  same  manner  as  described  under  turning  culti- 
vator (Fig.  87). 

Three  ridging-bodies  can  be  put  on  the  frame  instead  of 
the  harrow,  which  is  made  of  wrought  iron  and  has  welded 
sockets  for  the  tines.     A  light  harrow  may  be  hang  behind 
if  desired. 
Price,  IC  wide  (steel),  £88. 


fouler  Si  C> 
WarkiiuE 
pKlty, 


FlO.  S9. — Steam-harroui.     John  FokIit  if  Co.,  Leed>,  England. 

The  ordinary  steam-harrow  (Fig.  80)  covert  a  breadth  of 
■-  from  12'  to  18',  so  that  from  40  to  60  acres  may  be  gone  over 
in  a  day. 

The  harrow  moves  in  either  direction  and  can  be  driven 
at  high  speed.  The  under  frames  can  be  removed  and 
rollers  or  clod-crushers  substituted  for  them. 

Price,  5-framed,  £53. 
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The  machine  (Fig.  90)  bas  a  light  cultivator  or  heavy    f^i^^^^- 
harrow  in  front  of  the  seediug-colters  and  a  light  tM)vering- 
harrow  following  the  name.    The  seed-drill  itself,  even  of  the 
largest  width,  requires  bat  so  small  a  fraction  of  the  power 


Tja.  90. — Comhintd  luartHeaiidieedtr,     Jokn  FtncUrf  Co.,  Leed»,  Englmid. 

of  tlie  engines,  that  it  has  been  combined  with  the  harrows,  jn^  ^e''*™"' 
The  drill  has  a  width  of  9'.    In  turning  around,  tlie  hea^'y    Kowiorico. 
harrows  are  lifted  by  the  power  of  the  engine,  and  the 
whole  implement  moves  at  once  onto  new  ground.     The  auto- 
matic lifting  and  turning  action  is  described  in  connection 
with  the  turning  cultivator  (Pig.  87). 


Fig.  91.— iStofl«-TO(far.     John  Fowler  ^  Co..  Leed»,  England. 


The  implement  Fig.  91  has  a  width  of  15',  and  may  be  Foii^""ctt 
flttal  with  any  descrii»tioa  of  roller,  smooth,  corrugated,  or 
sectional.  The  suspended  frame  is  hinged  in  the  middle 
3nd  can  be  readily  taken  to  pieces,  so  that  in  moving  from 
field  to  field  the  two  halves  are  pulled  one  behind  the  other, 
-id  pass  conveniently  along  an  ordinary  or  a  farm  road  or 
Iliitiugh  gateways. 

Price  of  steerage-frame,  £37 ;  rollers,  by  weight,  12».  per    Price. 
<-■»[.  (112  lbs.). 
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'•  The  implement  Fig.  92  is  intended  to  cnltivate  newly 
reclaimed  soil  without  tearing  up  the  solid  funow  ttlice  and 
bringing  the  turfy  matter  to  the  top.  It  merely  pulverizes 
the  soil  to  a  depth  of  3"  or  4"  and  is  a  sulistitute  for  the 


FiQ.  92. — Ditking  Maekine.    Jolm  Fawler  f  Co.,  Ltedt,  Engiamd. 


Diakiog  ma-iiarrow,  but  leaves  the  turf  at  bottom  to  rot.     It  is  princi- 

Fowier&co.   pally  used  in  reclaiming  wild  grass  lauds.     This  mode  of 

preparing  the  surface  for  seed  is  becomiug  very  popular  and 

its  effect  is  similar  to  that  of  our  disk-harrow,  now  well 

knows  with  qb. 


Fig.  9'i.~DTaini>Lg  piow.     Jok»  FoaUr  ^  Co.,  Leed*,  England. 

pKJwl^"*'  '^''®  "•**■"  draining-plow  (Fig,  93)  is  another  implement 
adapted  to  be  worked  by  the  winding  engine  and  rope.  It 
is  used  either  as  a  mole-plow  or  to  put  in  pipes,  and  may  be 
worked  to  a  depth  of  42",  AVhen  the  wire  rope  passes  over 
the  pulley  the  speed  of  the  plow,  at  great  depths,  is  only 
half  what  it  would  be  were  the  wire  simply  connected  to  tb' 
fhjnt  of  the  carriage,  the  speed  of  the  engine  remaining  the 
same. 

Pri™.  Price,  £50. 

RcciuDBtian     The  reclamation  plow  (Fig.  94)  is  designed  for  the  first 
(FignreM).    breaking  of  atony  land  to  reduce  it  to  cultivation,  and  has 
been  largely  used  for  several  years  past  in  Sntherlandshire, 
Scotland, 


AOBICULTURAL  IMPLEMENTS:   COMMISSIONER   KNIGHT.         89 

The  plow  is  preceded  by  steel  disks,  which  lift  the  share    {^"  t^Uw. 
over  stoaes  or  other  obstructions,  so  as  not  to  break  it  or 
&a  moldboard.    The  plow  will  turn  a  furrow  2'  wide  and 
W  deep  completely  over,  au  operation  materially  assisted 


Fio.  94 — BtclamaHon  plow.    John  Fmeler  ^  Co.,  Leed*,  England. 


by  the  rollers,  which  catch  the  furrow-slice  at  the  moment  ^ 
(rf  leaving  t'je  tnoldboard.  The  stones  which  have  been  foi 
passed  over  are  torn  oat  by  the  hook-tine  which  comes 
behind  the  plow.  They  are  then  removed  by  men  with 
teamnand  stone-boats.  The  tine  thoroughly  subsoils  the 
bnd  to  a  depth  of  2',  and  materially  aflsists  the  drainage  of 
the  soil. 

Summary  of  the  question  of  tteam-culttvation. 


ment  embracing  the  results  of  the  most  diligent  study  of  the 
qneation  as  it  concerns  sgricaltare : 

1.  Deep  cultivation  is  the  great  point,  and  very  deep    Deepcaitnn. 
plowing  injurious. 

2.  Exposure  of  land  to  the  weather  and  its  cultivation    Eipo»ureartb« 
only  wben  dry  are  essential  to  success, 

3.  By  keeping  horses  from  treading  the  land  only  half^^gj^^j^lj^ 
the  lalwr  will  bo  refjuired  in  the  term  of  years. 

*■  By  deep  cultivation  there  is  a  greater  certainty  of  get- 
ting crops  into  a  healthy  condition,  the  result  of  an  even    etbd  tempei*. 
temperature  of  the  soil,  the  temperature  of  the  air  being  (,f*"^"'"'«»°"- 
less  moment  to  the  healthy  state  of  the  plants  than  the  tem- 
perature of  the  soil  itself, 

5.  The  early  development  of  the  plants  is  of  vital  impor-       Ewiy  derei- 
tance  to  their  future  growth.  pE""- 

C.  In  heavy  land,  crops  such  as  clover,  which  lias  a  large ^^^1™°^,"™* 
amonnt  of  roots,  should  be  grown,  to  keep  the  soil  in  proper 
condition  and  mechanical  state. 

T.  In  light  soils  the  surface  should  be  continually  covered  aiv  or  groimig 
by  crops  bearing  as  much  leaf  as  possible,  to  convey  to  the""'"' 
land  from  the  atmosphere  ts  manuring  properties. 


dTLTIYATOMB. 

The  cultivator  has  various  foiiDS,  and  is  better  known  in 
England  nnder  its  naniR  of  "horse-hoe,"  which  fairly  ex- 
presses its  purpose  and  application.  The  French  imple- 
ments of  this  onler  are  largely  copies  of  the  EngUsh,  not  of 
the  American.  The  English  and  French  crops  and  systems 
of  farming  more  nearly  resemble  each  other  than  either 
does  the  American. 


Deldk^e-TaU. 


Meiiaoroi 
Dombaale. 


FlQ.  95. — French  hoTie-kot.    Dtlahaui'TailUur  ^  Bajac,  laaneotrt,  Fraaet. 


»  The  English  horse-hoe,  for  instance,  for  culti^'ating  wheat, 
has  hardly  any  analogy  to  any  implement  with  us,  but  is 
used  in  France.  In  the  damper  climate  of  Europe  some 
crops  grow  better  on  ridges,  or  ridged  up,  than  on  a  level, 
while  in  our  drier  and  hotter  climate  flat  culture  is  the 
better.  The  single-shOTel  plow  has,  therefore,  been  pretty 
much  discarded  in  tending  com,  and  the  double  shovel  or 
cultivator  used  instead. 
The  implement  shown  in  Fig.  95  is  intended  to  follow 

t  drilled  wheat,  the  hoes  being  carefully  adjusted  to  the 
proper  relative  distance  in  accordance  with  the  shares  of 
the  drill.  The  whole  row  of  hoes  is  lifted  or  depressed  by 
the  movement  of  a  single  lever  without  stopping  the  ma- 
chine. 

"■  Fig.  96  is  a  French  horse-hoe  exhibited  by  Meixmoron  de 
Dombasle,  of  Nancy.  It  is  a  lighter  form,  an  approxima- 
tion to  the  American,  except  in  the  shape  of  the  hoes,  which 
follows  the  English.  The  wheel  in  front  regulates  the  depth, 
and  the  double  adjustment  by  means  of  the  perforated  bars 
and  pins  gives  command  of  the  level  or  inclination  of  the 
frame.  Tlie  latter  is  adjustable  for  difterent  widths.  The 
price  is  60  fr.,  and  the  weight  60  kilos. 

Besides  the  cultivators  and  horse-hoes,  the  duty  of  which 
is  expressed  by  their  names,  they  being  intended  to  stir  the 
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OuUiveUor§. 


earth  and  kill  weeds  in  growing  crops,  and  generally  drawn 

by  one  horse,  being  light  tools,  there  is  a  class  of  similarly        ^  cb»«  of 

appearing  implements,  but  of  much  larger  size  and  intendedj^^®*"    aou-stir- 

for  a  diflTerent  duty.    These  are  known  by  various  English 

Dames,  being  almost  exclusively  British  inventions :  "  Scari- 


Frenoh  horse- 
hoc>. 

Meixmoron  do 
Dombasle. 


Fig.  9o.— French  horee-hoe.    Meixmoron  de  Dombasle,  Nancy,  France, 

fiers,"  "  extirpators,''  etc.    Their  purpose  is  to  stir  the  ground    Scarifleie  and 

deeply  to  improve  its  tilth.     While  there  was  formerly 

much  more  variety  in  their  shai>e,  they  have  now  generally 

a  triangular  frame.    The  differences  between  the  machines 

of  the  different  nations  or  manufacturers  are  principally  in 

the  adjustments  or  in  the  form  of  the  teeth. 


French     extir- 
pator. 
Bodin. 


Fig.  Ol.—Extirpateur.    E,  Bodin,  Rennes,  France, 

The  French  extirpatetir  exhibited  by  Bodin  ha«  hooking    Description, 
teeth,  five  in  number,  in  a  triangular  frame  supported  on 
three  wheels  and  with  a  pair  of  handles.    The  standard  of 
the  lead  wheel  is  a<ljustable  to  regulate  the  depth  of  pen- 
etration.   The  price  is  175  fr.,  and  the  weight  ICO  kilos.  Pi^«e- 

A  large  machine  exhibited  in  the  English  section  by  Cor-    chitivator. 
hett  &  Peele,  of  Shrewsbury,  has  four  strong  wheels  carry-  Peoie. 
ing  a  wrought-iron  frame,  within  which  iron  cross-bars  are       ^ 
fixed.    The  tines  are  of  wrought  jron  with  steel  points,  and 
are  attached  to  the  cross-bars  with  clips  and  wedges  at  any 
distance  apart,  and  as  numerous  as  may  be  desired.    The    Description, 
depth  of  working  is  regulated  by  a  lever ;  this  commands 
the  bar  on  whose  ends  the  rear  wheels  are  journaled.    The    pho*- 
price  of  the  9-tine  cultivator  is  £11.    The  tines  differ  in 
shajic  from  those  last  described. 
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The  scarijicateur-extirpateur  of  Srelonx,otliievera{Ntivre), 
is  an  efficient  implement  when  siifficieut  power  is  applied, 
fieven  shares  are  fixed  in  the  triangular  iron  frame,  the 
front  angle  of  which  has  a  goose-neck,  in  which  the  stand- 


EngUih  cnlli- 
'  Corbttt  A 


Fia.  98.— A'«a/Uk  tertr-cuMvator.     CorheU  4-  Pe«U,  Shrewaburg,  Englaitd. 

aid  of  the  casteT-wheel  is  placed.  A  single  movement  of 
the  lever  raises  or  depresses  the  frame  at  all  points  equally, 
80  as  to  keep  it  in  parallelism  with  the  soil.  The  shares,  it 
will  be  seen,  differ  from  the  other  machines  of  its  class  just 


RMine  cnltiT 

Dp«re  &  Co, 
(Figure  1*0.) 


Ikarifitr.     B.  Breloiit,  Xeren.  /Vance. 


mentioned.  It  requires  great  power,  and  cultivates  rather 
than  plows.  It  resembles  one  of  the  series  of  machines  used 
with  the  traction  eugine  and  wire  rope.  (See  under  "Steam 
Plow,"  supra.) 
'■  The  "Peerless"  walking  or  riding  cultivator,  made  by 
Deere  &  Co.,  of  Moline,  111.,  was  the  only  implement  of  its 
class  exhibited  in  the  Exposition  at  Paris,  and  attracted  a 
great  deal  of  attention.  Though  so  common  in  the  United 
States,  it  is  a  tyi>e  of  machine  unlike  anything  in  Europe,  ex- 
cept as  to  the  few  that  have  been  imported  from  America. 
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TheiruBebeingpniictpallyconflned  to  the  culture  of  corn  ou 
8  large  scale,  it  ia  not,  perhaps,  sin^Iar  that  tliey  are  com- 
paratively unknown  in  France,  where  the  culture  of  corn  is 
in  drills  for  fodder,  and  in  Umit«d  areati.    In  Northern  Italy, 


Fig.  100.— "Peerltw"  citlliealor.     Dwn  4-  Co.,  Moliae,  til. 


Iiowever,  the  fiekls  of  corn  are  very  extensive,  and  stretch    ComintLPi 

for  miles  aloof^side  of  the  railway  from  Padua  tu  Milan,  and 

thousands  of  acres  of  tall  com  between  the  rows  of  niul- 

benj'  trees  give  the  landscape  an  api>earance  very  familiar 

to  a  Western   man.     The  absence  of  hedges  or  fences, 

tasliihg  the  fields  of  ai^acent  farmers  appear  continuous, 

adds  to  the  illusion. 


i'K.  101.— 5-(iiMA«r»e.A<w  and  grubber.     Corbett  f  Petlc,  Skrcatburs, 
England. 

Tile  operation  of  the  machine — the  action  of  the  pairof.."™;''?*,'.*" 
*wl»le.8bovel  plows^  being  controlled  by  the  feet  iu  riding  u™'"'- 
and  by  the  hands  iu  walking,  and  the  leverndjustment  of  the 
plows  for  depth  and  for  the  suspension  of  the  shovels  above 
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CuJHwriort.  the  gTOuad  for  turning  or  for  transportation,  and  the  use  of 
a  fifth  or  center  shovel  when  seeding,  do  not  need  to  be 
more  than  referred  to. 
EngUsh  horse-  Fig.  101  shows  an  English  single-row  horse-hoe  made  for 
(Figare  101.)  '  Cultivating  root  crops  in  drills.  The  implements  are  adapt- 
able for  either  ridge  or  flat  cultivation.  The  share  with  lat- 
eral wings  precedes,  and  is  followed  by  cultivator-shares; 
these  by  harrow-tines ;  and  lastly  by  a  chain-harrow. 


A  Bomewhat  larger  variety  of  harrows  is  found  in  Fraucc  Lm-ge  rariMj 
and  in  England  than  prevails  with  us,  and  tools  of  thia'"^""^' 
order  considered  worthy  of  exhibition  are  almost  exclusively 
of  iron.  A  common  harrow  is  very  easily  made — the  IVame 
of  A-shape  or  rectangular,  holes  for  the  t«eth  being  bored 
with  an  anger  and  burnt  sqnare  with  one  of  the  teeth  heated 
to  redness.  Such  primitive  iustnunents,  however,  are  not 
sent  to  grand  exhibitions,  and  the  airricultural  implements 


btmw". 

PoKlUlt. 


liiiiT;! 

Fia.  102.— FUxiMe  karroa. 


Puztnat,  SovrboH-LaHcg,  France. 


shown  in  Paris  in  1878   or  in  Phila<lelphia  in  1876  were 
omch  above  the  average  of  the  ordinary  country  supply. 

The  burrow  with  jointed  8e<;tion«  is  the  form  most  largely^ 
wliibited,  but  simpler  and  cheaper  forms  generally  prevail. 

Tlie  harrow  Fig.  102  may  be  taken  as  representative  of 
a  large  number  which  differ  but  in  minor  details. 

This  harrow  is  made  by  £lmile  Puzenat,  of  Bourbon-Lancy 


The  ^^- 
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%'^H^i'tbaT  {Seine-et-Loire),  of  the  following  sizes,  mddium  strengfth  for 

3  sections,  36  teeth,  1.60  meter   wide,    C7  kilos  weight 60 

PricM               4  sections,  48  teeth,  2.12  metere  wide,   90  kilos  weight 80 

5  sections,  60  teeth,  2.66  meters  wide,  113  kilos  weight 100 

egections,  72  teeth,  3.20  metera  wide,  135  kilos  weight 125 

All  the  harrows  of  this  class  agree  in  being  drawn  by  a 
single  Bwing-bar,  to  which  the  sections  are  attached  at  an 
equal  distance,  the  oblirfuity  of  the  frames  relatively  to  the 
line  of  draft  causing  the  harrow-tines  to  track  in  the  inter- 


FtG.  l(a.—HarroiitwUhhitndh».    PUkelci/,  Sime,  4-   Co.,  Leigh,  EngUiid. 

vals  of  each  other.  The  equalizing-bar  at  the  rear  preserves 
the  regular  distance  of  the  sections,  iind  the  middle  sections 
have  runners,  upon  which  the  implement  may  be  drawn 
when  reversed,  the  side  sections  being  laid  over  upon  the 
middle  ones. 

The  same  general  shape  of  harrow  sections  is  found  in 
the  English  "harrow  with  handles"  made  by  Picksley, 
Sims,&Co.,  of  Leigh,  uearMauchester.  The 
zigzag  bars  (Fig.  1(13)  and  the  transverse  bar 
of  the  frame  pass  through  slots  in  the  head 
of  the  tine,  and  are  clamiwd  by  a  screw. 
(Fig.  lOi.)  A  heavy  harrow  of  this  descrip- 
tion approaches  in  appearance  and  efficiency 
the  implement  known  as  a  scarificator,  and 
_  „  the  handles  enable  the  workman,  by  pressing- 
tint  and  frame  ujion  or  lifting  them,  to  increase  or  decrease 
Piekttes,  Sinii,  if  tlie  depth  of  penetration.  The  harrow  ha» 
Co.,  Leigh,  £n-  two  scctions,  with  chain  conuectiou  to  each 
gland.  other  and  to  the  swing-bar;  the  width  of 

tilth  is  2.13u  meters ;  each  section  has  40  teeth,  0.250  meter 
long ;  and  the  whole,  with  haudles  aud  swing-bar,  complete, 
weighs  157  kilos.  Price,  with  handles,  153  fr. ;  without 
handles,  138  fr. 
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Harrows  were  exhibited  in  tlie  English  and  French  sec-    Bam>it. 
tions  made  on  the  "coat-of-niail''  principle  of  connected 
liDkti. 

Soch  implements  are  extremely  flexible,  and  will  smooth 
a  aarface  satisfectorily  when  the  gronnd  is  in  proper  order, 
bnt  will  not  level  it  so  well  as  the  harrow  with  rigid  frame, 
or  made  of  an  aaaemblage  of  frames  individually  rigid.  The  ciwiniiMn 
latter  class  will  drag  protuberant  portions  and  clods  iotu 
hollowg.  Land  long  cultivated  and  well  plowed  may  bo  suf- 
ficiently leveled  by  the  "  chain- harrow,"  but  in  newer  groiinil, 
formerly  wooded,  the  frame-harrow  will  be  preferred.  We 
have,  however,  a  vast  scope  of  land  innocent  of  stumps. 


■  ■■■.•.•.•.■.■.".;•:• 
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Flailbbi  Dk 
hiirow. 


i  I 


Pio,  105.— cft*iii«-*amw.     Piduley,  Sims,  ^  Co.,  Leigh,  England. 
lie  sizea  and  jmces  are  as  follows : 


>vy.      Price,  ordbur}'. 
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It  is  particularly  recommended  for  covering  seed  and  pre- 
paring the  surface  for  permanent  meadow. 


e  ^ain-karrom.     Jame*   4'   Pre^fT'fk   Homtrd,    Beiford, 

England. 

hi^hirlijmw'     "^^^  chain-harrow  invented  by  Howard,  of  England,  and 
D«iin-  exhibited  by  Bodiu^  of  Trois-Croix,  Rennes,  France,  is  made 

of  small  triangular  sections,  each  of  which  has  two  feet 
which  form  the  tines.  The  other  angle  is  short,  and  is  rovo 
upon  a  riu;;,  which  unites  three  adjacent  sections.  The  har- 
row is  made  larger  or  smaller  by  varying  the  number  of  the 
sections;  a  large  size,  for  two  horses,  covering  3  square 
meters  of  surface,  weighing  13S  kilos,  is  sold  at  126  fr.  A 
smaller  size  covers  2.38  meters,  weighs  77  kilos,  and  costs 
86  fr. 

The  harrow  may  travel  upon  one  or  other  of  its  faces,  and 
in  either  direction  relatively  to  the  trend  of  the  teeth.  By 
these  means  a  more  or  lei^s  energetic  iiction  may  be  secureil, 
the  depth  of  penetration  being  varied, 
^'o"'**'"'"'-  Some  other  harrows  had  peculiar  features,  such  as  the 
Norwegian  harrow  with  rotating  spiked  rollers,  and  trian- 
gular-framed harrows,  with  wheels  to  limit  the  depth  of  pen- 
etration of  the  tines. 
suiiMitntion  of     lu  (he  United  States  the  principal  late  improvements  iu 

fortootb.  harrows  have  been  in  the  way  of  substituting  cutters  or  disks 

for  tines,  so  that  the  implement  may  cut  the  clods,  insteail  of 
merely  striking  or  displacing  them.  No  land  harrows  were 
exhibited  at  the  Pans  Exposition  from  America;  but  those 
we  might  have  sent  would  ha\e  been  very  much  regarded, 
for  bat  little  has  been  done  in  Europe  in  our  line  of  im- 
proved harrows,  the  "  disk"  harrow,  for  instance,  and  those 
forms  which  have  shares  like  cultivators ;  in  fact,  the  latter 
Qreiter »«-  varieties  are  but  cultivators  on  a  large  scale,  doing  all  that 
the  harrow  can  do  and  much  more.  The  harrow  with  disks 
or  cutters  is  especially  useful  in  harrowing  sod  ground  after 
being  turned  by  the  plow. 


LAyD-SOLLXSB.  LandroOm. 

The  ferm-roller  is  much  more  extensively  and  frequently    MowexwiuiTO 
n»ed  in  Englaad  and  France  than  in  the  United  States. ,  It  '^      ""'*' 
is,  perhaps,  also  more  necessary,  tor  ploviug  frequently  goes 
on  in  »]l  n'eathers,  wet  or  dry,  and  groand  ia  made  cloddy 
by  bfing  plowed  with  the  water  in  it.    The  uee  of  the  roller 
IB, however,  rapidly  extending  with  us,  and  very  proi>erly. 

The  variety  of  rollers  at  the  Exposition  was  very  great,  ^  '^"^i"-^''  *"" 
bnt  most  of  the  forms  are  familiar  to  us — the  long  smooth 
roner;  the  same  made  of  a  number  of  sections  on  a  comnioD 
iuis;  the  skeleton  roller,  made  of  an  open  cylinder,  with 
bars  having  intervals ;  the  roller  in  two  sections,  one  a  lit- 
tle Id  advance  of  the  other,  and  their  tracks  just  lapping ; 
rollers  with  cormgated  faces,  and  others  with  a  series  of 
sections  like  wheels  slipi>ed  on  to  a  common  axis,  and  hav- 
ing faces  (or  "treads")  of  concave  or  convex  forms,  to  give 
a  cormgated  effect  to  the  combination. 

Rollers  with  ridge-faces  are  recommended  for  replanting        Kicige-tooed 
rtieat,  vetches,  or  other  plants  thrown  out  by  the  frost ;  for 
ktUiog  worms,  which  infest  some  clayey  soils  and  render  it 
rtiQ  more  tenacious ;  and  for  breaking  clods. 


Fig.  107. — Clod-enuker.   Loiecock  if  Barr,  Shraeaburg,  Evglanit. 

The  clod-cmstaer  exhibited  by  Lowcock  &  Barr,  of  Shrews-  ^ 
linry,  England,  has  a  series  of  disks,  alternately  toothed 
Mil  plain,  the  former  having  the  hirger  diameter  and  the 
Utter  the  greater  width  of  face.  As  both  touch  the  ground 
at  work,  they  rotate  in  different  times.  The  roller  has  48 
disks  in  a  length  of  1.83  meter,  and  by  the  projection  of 
tiie  angles  of  the  larger  disks  present  effective  breaking 
ftlges  to  the  clods. 

The  sizes  vary  &om  a  length  of  1.570  meter,  diameter 
0^335  meter,  price  196.75  fr.,  to  a  length  of  2.135  meters,  di-  *" 
Meter  0.660  meter,  price  387.50  1*. 
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Land-raiun.  ClodcruBhers  On  the  "  CrofKtkill "  principle  afford  the  prin- 
cipal novelties.  Besides  the  one  just  cited,  is  another  Bn- 
"Bxceiaiar'glish  one  by  Picksley,  Sims,  &  Co.,  of  Leigh,  near  Man- 
Chester.  It  aims  to  give  a  more  eqnai  pressure,  with  slight 
protuberances,  ivhtch  render  this  class  of  implements  so 
much  more  efiective  than  the  plain-faced  roller.    As  in  the 


elod-CTIuber. 


Fkluileg,  Mm*,  ^  Co.,   L^gJi,  . 


gland. 

Other  eases,  the  disks  rotate  separately;  the  knobs  do  not 
penetrate  bo  far,  but  leave  moderate  impressions,  which, 
however,  are  sufficient,  when  rolling  after  seeding  wheat,  to 
prevent  the  collection  of  clover  or  grass  seed  in  the  drill- 
mark  where  the  grain  is  dejwsited.  The  object  has  been  to 
imitate  the  effect  of  sheep^s  feet,  so  useful  in  replanting 
wheat  ejected  by  winter  frost. 


1.  IW. — Cromkitl  clod-cruther .     £milii  Faitnat,  Bourbon-Lancy,  lyamce. 

"d     These  rollers  are  made  of  various  sizes :  Widths  of  from 

1.525  meter  to  2.570  meters ;  diameters,  0.453 to 0.660  meter; 

and  prices  from  231  to  528  fr. 
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F\g.  109  is  the  Crosskill  clml  crusher,  as  made  and  exbib-  r-i»*-roii«'»- 
il«l  by  I^mile  Puzenat,  of  Bourbon-Lancy  (Seine-et-Loire),  puimbi  (Fig- 
France.  It  has  iDdependent  toothed  disks,  with  intervals, 
and  is  furnished  with  either  shafts  or  tongues,  accordiog  to 
me.  It  is  mounted  on  small  wheels  to  enable  it  to  be  read- 
ily moved  from  place  to  place,  and  by  a  simple  key  the  at- 
tendant can  readily,  without  assistance,  raise  or  tower  the 
nheels,  to  put  it  in  working  or  traveling  condition,  respect- 
ively. 


Fis.  110.— Clod  cnuher  and  conipra*or.     Demarly  Fire  ^  Filt  ,f  Foaqaart, 
Orignif-SaiHle-Btaofle,  France. 

Fig,  110  shows  an  implement  which  is  designed  as  an  iin-  ^*"" 
provement  on  others  of  its  class,  and  was  exhibited  by  the 
mannfacturers,  Demarly  Pfere  &  Fils  &  Poufinart,  of  Origny- 
Sainle-Benoite  {Aisne),  France.  Besides  the  unequal  sizes 
of  the  roller  sectious,  in  alternate  order,  they  have  an  abil- 
ity to  slip  transversely  upon  the  axis.  By  this  means,  «iw" 
though  of  varying  size,  they  may  present  themselves  in 
itnughtline  upon  a  level  surlace;  cither  may  lift  in  ^'ield- 
■ng  to  a  large  clod;  and,  as  the  surface  rotation  of  each  is 
^^Dal,  the  rate  of  motion  of  the  larger  ones  on  the  common 
^iti(  is  slower  than  that  of  the  smaller  rings,  and,  therefore, 
sny  clods  getting  between  them  are  ground  to  powder,  aud 
the  spaces  between  them  are  not  choked. 

^ere  were  no  American  rollers  at  the  Paris  Exposition,     ^<> 
»t"l  We  could  have  added  tittle  or  nothing  to  the  show  in 
'hia  line. 


ehrain-driOi. 


GRAIN  AND  FERTILIZER  DRILLS  AND  SOWERS. 


Bourg. 


Under  this  general  term  are  incladed  machines  for  sow- 
ing seed  or  fertilizers,  either  in  drills  or  broadcast.  Snch 
were  exhibited  from  France,  the  United  States,  England, 
Italy,  Sweden,  Denmark,  and  Canada.  The  first  fonr  named 
were  represented  at  the  official  trials  of  seeding  and  fertil- 
TnaiB  at  Petit- izing  machines  held  at  Petit-Bourg  {Seine-etrOise)^  July  29, 
1878. 

The  trial  took  place  in  the  afternoon  and  npon  groand 
turned  up  during  the  plow  trial  in  the  morning  of  the  same 
day. 

Eleven  exhibitors  entered  the  lists,  but  there  were  many 
machines  shown  in  the  buildings  on  the  Ohamp  de  Mars  not 
in  the  field  at  the  competitive  trials. 


Entries  for  the 
trials. 


Entries  at  the  grain  and  fertilizer  drill  iriaU, 


Alburet&Co 

Derosme 

Fanners*  Friend  Manufact- 
uring Company. 

Ctautreau 

Hurtu 

Josse 

Led^ro  

ICarino-Tardioll 

Noblli,F 

BobiUard  &  Mar6chal 

Smyth  &  Sons 


Liaaoourt  (Oite) France. . 

BaTsy  (Nord) France.  .* 

Dayton,  Ohio United  States. . 

Dourdan  (Seine-et-  Oite)  . .  France . . 
TSanglB  ^Seine-et-Mame)    France.. 
Ormesson  {Seine-et-OU^) . .  France 
Bouen  {Seine  Infirieurt)    France . . 

Arccria Itidy . . 

Florence Italy.. 

Arras  {Pat-d^Caiait)  —  France. . 
Peasenhall England.. 


Grain-drilL 

Do. 
Grain  and  f  ertOixer 

drilL 
Seeder. 
Seeders. 

Fertilizer-sower. 
Seeder. 
Do. 
Grain  and  fertilise 
seeder. 
Do. 
Beet-seeders. 


Comparison 
of  the  American 
with  European 
grain-drills. 


John  Coleman. 


Tlio  "force- 
feed  "  of  the 
American  drills 
and  "cup-feed" 
of  the  English. 


OraindrUls. 

The  American  drill  is  quite  a  different  affair  from  the  En- 
glish or  French  implement  for  the  same  purpose,  and  is  but 
little  known  in  Europe.  Its  comparative  simplicity  and 
lightness,  with  equal  if  not  superior  efficiency,  made  it  an 
object  of  great  attention  both  at  Philadelphia  in  1876  and 
at  Paris  in  1878.  Mr.  John  Coleman,  of  the  Eoyal  Agricult- 
ural Society  of  England,  the  president  of  the  group  jury 
in  Philadelphia,  and  the  English  member  of  the  class  jury 
51  in  Paris,  published  his  opinion  that  the  American  was 
much  the  superior  implement. 

The  best  American  drills  have  systems  of  "force- feed" 
instead  of  depending  upon  revolving  cups  or  merely  upon 
the  gravity  of  the  grain,  which  is  variable  as  the  hopper 
becomes  gradually  emptied.  All  the  English  drills,  and 
most  of  the  French,  have  a  complicated  system  of  short 
sheet-metal  conductors  which  lead  the  grain  to  the  shovels; 
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Ibe  American  Orills  employ  a  caoutchouc  tubular  fiODcluctor.    c™d"'''i?'' 
The  latter  feature  was  noticed  on  one  Frettcb  drill  made  by 
Gaatreau,  of  Dourdau  (Seine  et-Oise).    The  larger-aize  drill, 
hovever,  of  this  manufacturer  bas  the  system  of  rattling 
theet-oietal  conductors. 

Oue  very  distinct  point  of  difference  between  the  Eu-  xhn  .hoTei.  of 
ropean  grain-drills  and  the  American  is  found  in  the  shovels  AuiancrBu  drill* 
and  the  mode  of  foreing  them  into  the  soil,  so  as  to  make 
(iirrovs  for  tbe  seed  which  drops  behind  them.  The  Eu- 
ropean shovels,  for  the  English  and  French  agree  in  this, 
are  nearly  vertical,  trailing  a  little  backward  in  fact,  and 
are  forced  into  the  soil  by  means  of  a  weighted  lever  of  the 
sec<Hid  order  attached  to  each.  One  or  more  cast-iron 
weights  are  placed  on  the  end  of  the  lever,  according  to  the 
hardness  of  the  ground,  and  £be  result  is  no  small  addition 
to  the  weight  of  the  machine,  needless  were  the  shovels 
made  "hooking"  (so  called),  so  aa  to  draw  into  the  soil,  the 
point  ranging  forward  in  Jbe  manner  of  tbe  onlinary  plow, 
which  keeps  itself  in  the  ground  by  virtue  of  the  mode  of 
presentation  of  its  point.  To  make  the  matter  clearer,  a 
«nt  is  appended  of  the  "  Farmers'  Friend  "  drill,  which  was  ■»  "h*"™  i"  f}t- 

"  ■  uroB  HI  UJ  113. 

euimted  both  in  Philadelphia  and  in  Paris.  It  must  l)c 
mentioned  iu  fairness  that  the  backward  inclination  of  tbe 
shovels,  iu  Gautreau's  drill  for  instance,  is  designed  to  pi'e- 
Wnt  the  catching  and  trailing  of  weeds  and  manure,  inci- 
(lent  to  others  having  the  book  presentation  {ayant  la  forme 
i"  crocket). 


Fig.  Ill, — French  ip-ain-drill:     T.  Gaatreau,  Dourdati,  France. 

A  large  numl>er  of  grain-drills  were  exhibited  from  En- ^^jj 
sluid  and  France,  also  some  from  Sweden  and  other  parts 
of  tbe  Continent  outside  of  France.    The  Gautreau  drill    o 
(Fig.  Ill)  may  be  taken  as  fUirly  representative,  and  a  com- 
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parisou  of  it  «-ith  the  "Farmers'  Friend"  (Fig,  113)  will 
illustrate  tbe  principal  differences  between  the  apjirored 
machines  on  the  respective  sides  of  the  Atlantic 
Gantnan  drill  The  Gftutreau  drill  (Fig.  Ill)  has  afore  carriage  {avant- 
train),  which  is  coatrolled  by  tbe  workmen  at  tbe  rear  of  the 
machine,  and  serves  to  guide  tbe  drill.  Tbe  steering- lever 
is  seen  trailing  backward  and  resting  on  tbe  top  of  tbe  seed- 
box.  In  tbe  English  drills  this  duty  is  frequently  allotted 
to  a  man  in  advance  of  the  bopper-box,  walking  between  it 
and  tbe  fore  carriage,  as  shown  in  the  illustratiou  of  the 
grain-drill  of  ^myth  &  Sons,  of  Peasenhall,  Suffolk,  En- 
gland (Figure  112). 


FlO.  U2.—GraiH-drill.     Jame*  Smyth  f  3on>,  PeatmUll,  England. 

Mode  of  work-  The  man  grasps  an  extension-bar  extending  laterally  from 
tbe  upper  member  of  the  fore  carriage,  and  the  latt«r  is  ro- 
tated on  it«  vertical  pivot  by  tbe  horizontal  movement  of 
the  bar,  so  as  to  deflect  the  course  of  the  carriage  to  the 
right  or  left.  Thus  the  man  is  able  to  keep  the  course  per- 
fectly straight.  Great  care  is  exercised  in  this  respect,  as 
a  borse-boe  is  expected  to  follow  in  due  time  to  cultivate 
between  the  rows  of  plants,  and  any  wobbling  in  tbe  line 
must  either  be  followed  by  the  gang  of  hoes  or  the  rows  of 
plants  boed  up  where  the  iiregnlarity  occurs. 

In  the  Gautrean  drill  each  shovel  of  the  gang  is  inde- 
pendent and  their  distance  apart  may  be  varied  within  cer- 
tain linuts.  The  whole  gang  is  lifted  oat  of  the  ground  by 
a  single  motion,  or  lowered  into  working  position,  by  means 
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of  hanilles;  iii  some  cases  the  shovels  being  in  two  gangs,    'Jj^^pS""'^. 

h&lf  OQ  each  side,  so  that  one-half  may  be  lifted  out  of  work  driiLGuutKaa. 

Id  finishing  up  a  narrow  land  or  on  the  edge  of  a  field. 

Plowiflg  iu  narrow  lands  is  much  more  common  in  Europe 

that)  with  lis,  as  excess  of  rain  is  there  more  frequent.    In  the 

imiilement  shown  in  Fig.  Ill  any  oue  of  the  shovels  is  thrown 

outof  work  by  detaching  the  hook  of  its  suspension  chain 

ftom  the  iifter-rotl,  aud  attaching  the  hook  to  the  stud  on 

the  rear  of  the  hopper,  at  the  same  time  stojtping  by  the 

little  slide  the  seed-hole  corresponding.    The  seed  pas«iDg 

down  the  conductor  is  dropped  in  the  furrow  at  the  rear  of 

the  shovel,  and  is  covered  by  means  of  the  two  prongs 

vhich  trail  at  the  rear. 


,    ho.  113. — A'kAd'i  graia-drin.     Famteri  tyiend  Mapafaclarhg  Company,  Dayton, 
Ohio. 

the  distributor  iu  the  hopper  is  worked  by  gearing  from 
tbe  gronod- wheels  and  is  thrown  into  or  out  of  action  by  a 
pinion  of  engagement  worked  by  a  haudte. 

A  comparison  of  the  Gautreau  grain  drill  with  any  repre- 
NuUtive  American  drill  will  reveal  great  and  imiwrtant 
diflereDces.  Some  of  these  have  been  mentioned,  but  others 
« important  have  not  been  referred  to. 

The  American  grain-drills  in  Paris  were  from  the  Farm-  .'^^"J^'''''" 
*fs'  Prieud  Manufacturing  Company,  Dayton,  Ohio ;  J.  W. 
Stoddard  &  Co.,  Dayton,  Ohio ;  Bickford  &  HuS'man,  Macu- 
<IoD,  N.  Y. 

The  "Farmer's  Friend"  drill,  Figure  113,  to  which  the    GoWmed.!. 
wly  gold  medal  for  grain-drills  was  awarded  in  Paris,  is 
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oraia-driut.     selected   to   illustrate   some   of  the   points  of  difiference 
between  tlie  American  and  European  drills.    It  baa  sev- 
Affleri^'drifi*  ^^^  features  not  found  in  the  English  and  French  sec- 
tions : 
Coae-gearinir.       Cone-gearitig  or  analogous  device  for  regulating  the  qnau- 
tity  sown  per  acre ;  shillahle  daring  the  motion  of  the  team 
and  operated  without  loose  parts. 
Force-feed.  Forcefesd  for  positively  removing  seed  from  the  hopper 

in  regulated  quantity  and  dropping  it  into  the  conductor. 
Kcarnbirur.        A  reor-skifter  for  throwing  the  shovels  into  one  or  two 

gangs,  the  latter  known  as  "  zigzagging  the  hoes." 
sprinn-Bhorei.  Another  American  device  is  the  apring-slMvel,  which  yields 
to  obstructions  and  flies  ba«k  into  place  when  the  obstruc- 
tion is  passed.  A  substitute  device,  utso  American  it  is  bo- 
Bn»k-pin.  lieved,  is  the  breal-piii  on  the  hoe,  which  allows  it  to  rotate 
rearwardly  and  i>ass  an  obstruction,  the  hoe  being  then 
reset  and  a  new  pin  placed.  The  object  is  to  confine  the 
breakage  to  a  mere  wooden  pin,  which  is  easUy  replaced 
from  a  supply  carried  in  the  box. 

The  last-mentioned  featiu«8  are  of  course  more  particu- 
larly usefiil  in  new  ground  and  in  soils  infested  with  large 
stones  or  roots. 
oiher  mttath-     xhc  slmultaneous  throwing  of  all  the  shovels  into  or  out 
of  action,  the  fertilizer  and  grass-seed  attachments,  and  the 
"surveyor"  for  indicating  the  area  of  ground  passed  over 
are  found  in  grain-drills  on  both  sides  of  the  Atlantic. 
£urD^"rinii9f     Another  form  of  grain-drill  made  by  Gautrean  exhibited 
very  clearly  several  customary  European  features : 
Fore  carriBgo,      The /ore  Carriage;  its  horizontal  bar  with  handles  for  the 
operator,  walking  on  either  side  upon  the  last  bout  sown ;  as 
in  Smyth's  drill,  Fig.  112. 
Seed  cape.  The  reoolvittg  cups  in  the  hopper,  a  series  on  each  side  of 

a  wheel,  revolving  in  the  grain  and  discharging  right  and 
left  into  spouts  which  connect  with  the  shovels  in  two 
^  gangs.     (See  Fig.  112.) 

In  no  resi>ect  is  the  difl'erence  be- 
tween the  American  and  the  Euro- 
l>euu  grain  drills  more  marked  than 
in  the  matter  of  the  feed. 

Force-feeds  of  various  kinds  art' 

fouud  in  all  the  best  American  drills, 

and  the  Euroi)ean  almost  all  follow 

•ed  o/the  design  of  the  old  Spanish  noria, 

in  fact  of  the  "wheel  at  the  cistern" 

spoken  of  in  the  book  of  Eccleaiagtea. 

In  the  form  of  American  force-feed  shown  in  Fig.  114  tho 
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whe«l  or  dtatribotor  is  represented  with  a  section  of  the  cup  '^^!j^  „, 
in  which  it  revolves  removed  so  that  its  coustructiou  and  AmerkaD  iIhih. 
operatiou  can  t>e  more  fully  understood.  It  has  on  its  snr- 
faceeigbt  zigzag  ribs,  wbioh  form  as  many  cavities,  iu  which 
the  grain  ia  carried  out  by  the  revolutions  of  the  wheel. 
These  oblique  ribs  work  in  opposite  directions,  but  act  con- 
secutively to  push  the  RTAiu  towards  the  mouth  of  the  cuji. 

A  Doticeable  feature  of  variation  in  the  Europeau  and  i^*)"*',"!,'"' 
American  methods  is  in  the  apparatus  for  changing  the  feed 


coDBista  of  a  cog-wheel  on  the 
axle,0Qeon  the  axis  of  the  seed- 
wheels  and  a  shiftablo  connec- 
doD  between  the  two. 

It  is  shown  more  clearly  in  the 
tlrawtDg  of  the  parts  involved 
detached  (Fig.  115). 

Od  one  of  the  ground-wheels 
is  a  bevel-wheel,  M,  which  en- 
gages a  bevel-pinion,  on  the  axis 
of  which  isacog-wheel,  B,  capa- 
bleof  being  slipped  vertically  on 
itBspIine-sbaft  as  the  screw  C  is 
rotated  by  the  handle  D.  The 
wheel  A  has  ou  its  face  12  con- 
centric circles  of  teeth,  having 
the  name  pitch  but  differing  iu 
diameter,  and  the  pinion  B  en- 
gages with  either,  as  it  is  verti- 
cally adjusted.  B  having,  say,  ^^ 
a  constant  rat«  of  rotation,  it  Fig.  115. 
will  impart  to  F  a  motion  whose         »/  Oaatreau'i  grain-drill. 

rate  will  depend  upon  the  distance  of  B  from  the  axis  of 
rotation  of  A. 

The  pointer  E,  attached  below  to  the  fork  G,  indicates 
against  an  index-plate  the  position  of  the  pinion  B  rela- "" 
lively  to  the  gears  on  the  face  of  the  wheel  A ;  and  each  of 
llie  DUDibers  on  the  index,  by  reference  to  a  table,  will  show 
lie  quantity  of  griin  sown  per  hectare  at  the  given  adjust- 
Bent. 

It  may  be  mentioned  also  that  the  Oantreau  drill,  like  i 
niany  others  made  in  France  and  England,  has  seed-boscs 
uticDiated  to  the  axles  so  aa  to  be  capable  of  inclination 
(onrard  or  backward  in  ascending  or  descending  hills,  or 
■Bade  vertical  on  the  level.  This  is  presumably  to  insure 
proper  action  of  the  feed-cups,  and  ia  unnecessary  with  the 
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onin-ana:    force-feed  American  drills.    It  has,  however,  acertaioTalae 
in  tipping  the  seed-box  when  it  is  required  to  l»e  emptied. 
Ameiiun     In  apposition  to  this  the  "Farmers'  Friend  "  ehange-wheel 
rangement.       arrangement  may  be  shown. 

The  different  change-wheels  form  a  cone,  which  is  shown 
with  a  section  of  the  frame  and  all  i>art8  in  connectioa  with 
it.     It  18  between  two  gear- 
wheels, the  lower  one  of  which 
is  on  the  main   shaft  of  the 
'  drill,  and  the  upper  one  on  the 
Ij  shaft  that  carries  the  feeder. 
To  make  a  change  the  lever 
is  pressed  down  in  the  rear, 
.  rtienge-iBhtrl  ^hich  unlocks  the  ratchet  in 
arrangemeM  .  front  and  raises  the  cone,  when 

the  wheel  on  the  main  shaft  is  moved  by  a  lever  into  the 
wheel  of  the  cone  that  will  sow  the  desired  quantity,  which 
is  indicated  by  a  notched  plate  under  the  end  of  the  lever. 
The  resnlt  of  this  change  makes  the  wheel  on  the  feed-shaft 
run  faster  or  slower,  and  thus  sow  more  or  less.  The 
smallest  gear-wheel  of  the  cone  has  one-half  as  many  coga 
as  the  largest  one,  and  the  sliding-wheel  in  this  gear  will 
turn  the  feeder  twice  as  fast  as  in  the  other, 
which  illustrates  the  change. 

The  tubes  of  the  Gantrean  and  the 
Smyth  drills  are  telescopic,  and  an  ad- 
vance u|W)n  the  rattling  string  of  consecu- 
tive cups  shown  in  Fig.  112. 

The  india-rubber  conductor,  so  universal 
in  America,  is  staled  to  have  been  tirst 
used  by  Homsby,  of  Grantham,  England. 
The  writer  has  hiid  no  opportunity  of  veri- 
fying the  statement,  but  it  is  probably 
true, 

Smyth's  patented  telescopic  tube  con- 
sists of  three   parts,  slipjiing  easily  one 
within  the  other.     The  material  is  sheet 
iron,  and  the  conductor  proper  may  be  said 
to  consist  of  two  tubes,  fi'  b\  discharging 
Fio.  117.— rWCToopitr'^**''''''?'"'*^'''''''''  cap,  c,  which  rests  on  the 
trrd-iubf.    Jnmeibar  d,  and  discharges  behind  the  share 
Smyih  4-  Sov>,  Pea-  which  opens  the  furrow.    The  tube  b\  siis- 
imhaii,  England,    peuded  by  chains  g  <i,  is  merely  an  envel- 
ope to  prevent  the  entry  of  rain,  ciods,  or  wind  into  the 
tube,  to  clog  it  or  disturb  the  fall  of  the  grain  from  the 
spent  a. 
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Tbe  telescopic  tube  is  claimed  as  an  improvetneut  upon    o-nitKiriu*. 
eitlier  the  chain  of  cups  or  tbe  caoutchouc  tube. 

The  prices  of  the  Soiytb  machines,  Fig.  113  (with  shafts),  J^'.^druil" 
are  as  follows : 

NonibcTarBiKhlu.  |  S,^°S,     Width.      Prtet> 


The  extras  are:  FrancB. 

FMBcarriage, UiO.OO 

PiUeiifor  broadcast  BowtDg,  each 1.50 

Leven  with  rollors  to  follon  each  share  in  Buwiug  heet  aeed, 

e«th 25,00 

CinaMCMl  boxM  for  bitwdcastlng,  oue  for  each  Hbear,  each 11.00 

Those  prices'  ore  a  metlium  between  those  of  MM.  Dela- 
Iiitie-Tailleur  &  Bajac,  of  Liaucourr  {Oisc).  for  the  grain  drill 
^'La  FraafaUe,"  and  the  tiiacbine  of  M.  Faitot,  of  Maition- 
Alfort  (Seine).    For  instance,  taking  one  size  drill : 


i'iO.Uli—TkmiptaldleetiteidHIL     Corbelt .f  Pe*lr,  ShreirabHrs,  Eaglani. 
FJg.  118  shows  a  special  machine  matle  by Corbett&  Peele, 
of  Shrewsbury,  England,  for  drilling  turnip  and  beet  seeds 
OB  the  summita  of  ridges. 
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*'™'corbett  &     ^'*®  machine  drills  two  parallel  rows.    On  each  side  of  the 
^'S'"  b»t"S§  "*cbine  is  a  concave  ridging-roller,  a  hollow  share  which 
(Fijtare  118).       rcceivea  seed  iYoio   box  above,  aud  an  iron  roller  for  cov- 
ering the  8ee<l.    The  seed-wheels  are  of  the  iisnal  English 
form,  haviug  little  hemispherical  cups  which  dip  apseed 
and  drop  it  into  hoppers,  from  which  conductors  lead  to  the 
hollow  shares  which  oi>en  the  furrows. 
frtM.  Price,  140  fr. 

Driiibmmw  The  secd  drill  of  M.  Guilleax,of  Segre  (Maineet-Lotre), 
France,  is  a  sort  of  drill-barrow,  the  front  part  carried  by  a 
fore  carriage,  and  the  rear  governed  by  pressure  upon  or 
lifting  the  handles.    The  shares  are  so  shaped  aa  to  take 


Fia.  119.— Grain  and  $eed  drill.     C.  OuUUui,  Segr4.  t>a»ee. 

hold  upon  the  soil,  and  their  depth  is  regulated  by  the  ad- 
justment of  the  front  ends  of  the  beams  upon  the  standard 
rising  from  the  fore  axle.  The  mechanism  is  composed  of 
a  gmund-wheel  carried  on  the  end  of  an  axis  traversing 
the  boxes,  which  are  supplied  with  si'ed,  and  in  each  box 
is  a  brush  fixed  to  the  axis,  and  revolving  by  the  contact  of 
the  drive-wheel  with  the  ground.  The  brushes  drive  the  seed 
through  holes  in  the  rear  of  each  box,  and  it  falls  through 
the  hollow  standard  into  the  furrow  opened  by  the  share. 
of  \  plat«  with  boles  of  various  sizes  is  placed  in  the  rear  of 
each  box  to  regulate  the  exit  of  see<l,  and  determiue  the 
quantity  sown  ^vith  a  given  rate  of  progressioH  of  the  drill. 
On  turning  about,  at  the  end  of  a  field,  the  rear  or  drive- 
wheel  connected  by  a  knuckle  with  the  axis,  is  lifted  clear  of 
the  ground,  which  arrests  the  seeding  action.    On  letting  the 
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wheel  fall  to  the  earth  and  starting  the  horse,  the  machine   $'^^^^%ji.  ■ 
resumes  its  action.  ""p^™! 

Price,  with  3  shares,  120  fr. ;  i  shares,  145  fr. ;  5  shares, 
165  fr. 

Broadcast-aoKera.  Brooi£e<«(-»w- 

Machines  and  appliances  for  sowing  broadcast  were  shown 
from  England,  the  United  States,  France,  and  Denmark. 

The  English  form  of  the  machine  is  shown  in  Fig.  120,  in 
which  the  grain  is  lifted  from  tbu  box  by  the  caps  on  the 
Involving  wheels,  just  as  in  the  drills  already  described. 
Tbese  cups  discharge  right  and  lefl  into  small  hoppers 


Fig-  120. — Broadcatt-twdi-r.    Jann  Smglk  >f  Soh»,  Peatmhall,  Eni/lani. 

with  condnctors,  which  lead  the  grain  on  to  nn  in<:lined 
board,  where  it  meets,  in  its  gradual  fall,  with  spreading 
pieces  and  pegs,  which  cause  it  to  leave  at  last  in  a  fairly 
distributed  and  even  stream  along  the  whole  width  of  the 
macbine. 

The  machine  is  drawn  by  one  horse.     The  price  of  a  ma-    ph™. 
chiue  2.50  meters  wide   is  480  fr.;  3  meters  wide,  510  ft. ; 
«at,  25  fr.  extra. 

The  Danish  machine  (Fig.  121)  has  the  same  features  of    Dannii  bmui 
tbc Blanting  board  and  scattering  studs,  bnt  thclhtter  are"'  '"^"' 


VlG.  121.— SeeJ-joirer.     £ii#nituwn  .J-  Co.,  Slahbrkjohiwj,  Denmark, 

large  and  not  so  numerous  as  in  tbc  English  machine  of 
Smyth. 

In  tlic  Danish  machine  made  by  Rasmussen  &  Co.,  Stnb- 
hekjobing,  Denmark,  the  end  wheels  are  only  concerueil  in 
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"-  supporting  the  macbiue,  tbe  motion  of  the  seed-distribata 

<i  beiug  obtained  from  tbe  rear  wheel. 

The  quantity  of  seed  sown  per  acre  is  determined  1 
means  of  change-wbeels,  12  in  number,  and  capable  of  I 
ing  fitted  upon  either  of  the  two  ahiifts — tbe  full-K'ngth  oe 
on  which  the  difltribntion -rollers  a^re  fixed,  and  tbe  short 
one,  which  forms  the  connection  between  the  hind  wheel  ai 
the  sowiug-axle.  The  12  change-wheels  present  105  diffi 
ent  speeds  of  the  sowing-axle.  The  change-wheels  hat 
respectively,  10,  11, 12, 13,  14, 15, 18,  21,  2i,  27, 28,  30  co{ 


FlO.  183.— Serfer, 


Co.,  Slabbeljobing,  Denmtt 


The  bind  wheel  is  lifted  from  the  groaud  in  turning. 

To  facilitate  the  transportation  of  the  machine  in  nam 
lanes  and  through  gateways,  a  cross-axle  is  furnished, 
which  the  end  wheels  are  temporarily  fitted. 

The  prices  are  as  follows : 


Bud           Width  or  in«cb<ae. 

For  honet. 

Price. 

IS 

4, 

Frana. 

3cata3Tu 

d.     In  the  broa^lcast  seeding  barrow  made  and  exhibited 
Hunt  &  TawcU,  Earl's-Colne,  Essex,  England,  the  loi 
seed-hopper  is  supported  on  a  light  barrow. 


.X3X 


FlO.  IZi.—Broadocut  leeding  barroa.     Hunt  4-  TaweU,  SaUteai,  BmgUli 

It  serves  to  sow  every  species  of  grain  from  turnip 
clover.    The  quantity  sown  is  regulated  by  the  copper  sUd; 
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acFoss  which  the  seed  isprcyected  by  the  tarning  brushes ^^^^i,^*™"*^- 
in  the  hoppers,  which  are  driven  by  cooDectioQ  with  the 
groand- wheel. 

Svedea  exhibited  a  broadcast- seeder  on  a  barrow  and  one 
Du  vbeels. 

For  converting  a  grain-driU  int«  a  broadcast-sower  snb-        cmTerttop: 
stantially  the  same  device  is  used  in  Europe  as  in  America,  f^^ 
In  tlie  lutter  the  conductor  is  detached  and 
iBbeetmetal  dariug-spout  is  placed  beneath 
the  discharge  of  the  feed-cup  and  scatters 
Hie  grain  upon  the  ground.    The  French  de- 
vice is  similar ;  the 
one  shown  is  spe- 
cially designed  for 
sowing  daxseed  Fig.  124.— PrrtncA  , 
,  broadcast,   but   is     broadcatiins-^x 
'  adapted  for  other    ^'^"• 
species  of  grain.'    It  is,  however, 
placed  lower  down  than  is  nsual 
with  us,  being  attached  to  the  share 
and  held  by  a  setscrew. 
Fto.  125.— SroodHui-tcadiT.     The  centrifugal  broadcast-seeder 
J.  Pentoiiet  Para         was  shown  in  Several  forms,  as  a 
hftnd  apparatus  and  ngged  m  a  wagon  which  was  driven 
ovei  the  field     It  is  declared  capable  of  sowing  5  to  6  acres 


as  in  America. 


Fio.  12G.—PenioUet'» 

of  wheat  per  diem,  say  8  to  12  boahels.    The  width  of  land.  < 
«owD  is  &om  7  to  S  meters. 
S  p  E VOL  5 
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__  The  operator  Nlionld  walk  either  agfUDst  or  with  the  .wind, 

but  never  across  it.     A  regulator  with  uumbers  is  placed  at 
the  exit  to  determiDe  the  qoautit^  of  grain. 
Price,  40  fr. ;  weight,  3  kilos. 

Ftrtauer-miitT.  FerttUzer-ioaers. 

Machines  for  sowing  fertilizers  in  drill  or  broadcast,  inde- 
pendent or  attached  to  grain-drills,  were  shown  from  En- 
gland, the  United  States,  and  France. 
MoSmwhine?  ^"  ^''^  United  States  grain-drills  exhibited  the  fertilizer- 
sower  was  an  adjunct  to  the  seeding  portion,  the  hopper 
being  divided  into  two  parts,  the  forward  portion  for  the 
grain  and  the  rearward  for  the  fertilizer.  A  cup  beneath 
receives  both  and  carries  them  unitedly  to  the  tube,  which 
conducts  them  to  the  furrow 
made  by  the  shore  or  hoe,  as  it 
is  variously  called. 

The  cut  shows  the  hopper  in 
section,  with  the  exterior  actu- 
ating apparatus  in  elevation. 
The  division  to  the  right  con- 
tains the  fertilizer  and  has  a 
I  curved  bottom  of  galvanized 
iron.  Concentricwiththecurved 
„,.__j-  bottom  is  a  shaft,  which  is  os- 

Fio.  i27.-c«mbi^  drill  and /^-  cilUtcdby  aconnccting-rodfrom 
Ulizer.  Farmrr^  Friend  Ma«ii-  a  pinion  driven  by  a  cog- wheel 
faciariH!)  Company,  DayUm,  To  this  shaft  iron  radial  arms  are 
"*'"■  attached,  the  upper  portions  of 

Description  whicfa  Stir  the  fertilizer  and  keep  it  from  bridging,  while  on 
the  lower  end  of  the  amis  is  a  light  iron  bar,  which  is  as 
long  as  the  hopper,  and  moves  back  and  forth  over  the  exit- 
holes  to  prevent  their  becoming  clogged. 
uid  mode  of  opa-  Tbc  Icvcr  at  the  end  of  the  hopper  is  for  throwing  the 
fertUizer  in  or  out  of  gear  independently  of  the  graiu-drilL 
A  lever  moving  over  a  graduated  plate  regulates  the  amonut 
sown,  from  50  to  800  lbs.  per  acre.  The  fertilizer  is  geared 
from  one  end  of  the  machine  and  the  seed-<lrill  from  the 
other,  80  as  to  equalize  the  draft,  the  two  ground-wheels  of 
the  machine  running  the  respective  portions. 

The  use  of  artificial  fertilizers,  though  increasing  in  the 
United  States,  is  by  no  means  so  common  with  us  as  in 
some  European  oountriee. 
lorLS'mtafc""'  *^°  ^'^^  **'™  ^^  ^-  Millot,  at  Merchines,  near  Vaubeeoort, 
in  the  De[Mtrtment  of  the  Mense,  known  to  tlie  writer,  and 
consisting  of  760  acres,  600  acres  are  under  the  plow  an- 
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Doall;.  ID  locent,  boete,  oats,  tobacco,  maize,  potutoeB,  and  rertouer-tinKri. 
wheat    Tbeyearly  purchase  o  nitrate  of  soda  and  solpbate 
uamonia  is  from  $3,000  to  $3,600.    The  quantity  sown  with  loj  LS^"e.""' 
each  crop  is  as  follows : 

Sitrate  of  soda,  1 60  lbs.  per  acre  for  wheat  or  oats.  ,  u»ofch«nic*i 

}ntrat«  of  soda,  440  lbs.  per  acre  for  beets. 

Sitntte  of  soda,  880  lbs.  per  acre  for  tobacco. 

As  aolpbate  of  ammonia  has  20.5  per  cent,  of  azote,  and 
nitoate  of  soda  but  15.5  per  cent.,  when  the  former  is  used 
the  gnantity  is  proportionally  less.    The  qaatitities  men- 


FiG.  l28.—FeriaUer- 


OmuMOH,  France. 


tioDed  aie  sown  with  each  recurring  crop,  besides  the  spread-    ' 
ing  on  25  acres  per  annum  of  40  metric  cubes  per  acre  of*" 
marl  dug  on  f  lie  farm.    The  quantity  of  stable  manure  also 
isver}-  large  from  horses  and  fatting  sheep  and  from  a  daiiy 
of  130  cows. 


English  ftrtili- 
Smyth  A  Son*. 


fto.  m.~Combinfd  heet-aeed  and  ftrtUiier  driU.     Jamti  Sngth  ^  Sons, 
Peatenball,  England. 

T^t  form   of  fertilizer-sower   (Fig.   128)  made  and  ex-  FertiUieriowe 
liiWted  by  M.  Josse,  of  Ormesson  {Seineet-Oise),  is  particu- "', i^ um.) 
^y  adapted  to  damp  or  deliquescent  fertilizers,  which  are 
lirawn  by  endless  revolving  chains  passing  through  the 
hopper  and  dragging  out  the  pulverulent  material,  which  is 
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Fert^dzertowert.  dlscii  gaged  and  dropped  upon  the  ground.     The  hoj 

liolds  75  gallons;  the  price  is  300  fr.;   the  width  of  I 
sown  is  2  meters,  and,  as  the  top  of  the  hopper  is  but 
meter  from  the  ground,  loading  is  easy. 
f^^^re'^iM?**      Jain^s  Smyth  &  Sons,  of  Peasenhall,  Suflfolk,  Engh 
have  what  may  be  considered  the  favorite  drill,  both  in 
gland  and  France. 

On  account  of  their  wide-spread  celebrity,  the  mach 
of  this  firm  have  been  already  shown  in  the  two  forms,  t 
fer^er-wJlerl*^  ^"^  broadcast.    Fig.  129  shows  a  special  machine  for  g 
ing  beet  seed  with  artificial  manure. 

The  machine  shown  has  a  range  of  5  hoes,  with  a  distg 
apart  of  0.45  meter,  but  the  machines  vary  in  the  nun 
and  interval  distance  of  the  hoes  and  in  price. 


No.  of  hoes. 
Sizes  and  prices. 

4 

4 ,.  

6 

5 

6 

6 


Distance. 

Pt 

MeUrt. 

Fri 

0.45 

0.50 

0.45 

0.50 

0.45 

0.50 

The  seeding  is  performed  by  its  own  set  of  conduc 
and  hoes,  in  such  manner  that  the  fertilizer  is  covered  \ 
Mode  of  opera-  earth  in  advance  of  the  deposit  of  the  seed,  which  is 
placed  in  contact  with  the  fertilizer,  so  that  the  spc 
nourshment  to  the  roots  of  the  young  plant  is  not  fumis 
until  they  have  attained  a  certain  development.  The  ( 
cave-faced  rollers,  which  are  independent  of  the  hoes, 
low  in  the  rear  and  make  a  little  ridge  over  the  seed 
feitilizer,  which  compacts  the  soil  and  makes  the  roi 
X)lants  more  conspicuous  in  the  earlier  stages  of  their  groi 


Beet-drillinK 
attachment  to 
ordinary  grain- 
drills. 


Fig.  130. — Beet-seed  planter,     James  Smyth  ^  Sons,  Peasenhally  Eng 

Smyth  &,  Sons.  The  dcvicc  showu  in  Fig.  130  is  for  attachment  to 
ordinary  drills  of  this  firm  (Fig.  113),  to  adapt  then 
drilling  beet  seed.  The  roller  has  flat,  concave,  or  con 
face,  as  may  be  ordered. 

Price.  Price  for  each  set,  25  fr. 
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Single-roui  planterg  and  feeders.  pia„urf^Ji^ 

Tbe  single-row  implement,  known  as  a  seeding  barrow 
(MaotV  i  brouette),  is  made  to 
work  either  with  cops  {aemoir 
Agodeta)  or  with  a  brush  {»emoir 
iimte). 

Some  of  these  machines  are 
piiEparily  intended    to    follow  j 
after  a  plow  or  in  a  furrow  laid 
ontb^a  marker  or  other  toot, 

ifhile  others  have  a  hoe  which     "      Fio.  l3l.-~Cap-feed. 
opeoa  a  furrow  for  the  seed,  and  some  have  a  little  rake  op 
a  roller  trailing  in  the  rear  to  cover  the  seed. 


Seeding  batroir. 
Broeb-trad. 


Pio.  l32.—Bnuk-«:kecl  feed. 


The plow-drili  of  M. Magnan,  Aixen-Provcnce  (Fig.  133),    Piow-anu. 
18  a  revival  of  the  old  drill  of  Hindostau  which  was  proba- 
bly io  nse  in  the  watered  rice  fields  of  the  East,  noticed  by    Ancient  um. 
Atistobnlus,  one  of  Alexander's  generals.    The  drill-plow  is 


Fropence,  France. 

'U  used  in  Southern  Asia  and  was  exhibited  at  tbe  Cen- 
tennial Exhibition  and  in  Paris  from  ludia,  Java,  and 
'^I'ina.  It  is  not,  however,  so  shapely  an  implement  as  the 
Proveujal  plow  (Fir.  133). 

Coat  of  the  seeding  attachment  25  fr. 

Caps,  elides,  or  brushes  are; used  in  feeding  the  grain 
through  the  orifices  in  the  bottom  of  the  hopper  or  into 
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"'  tubes,  aud  the  seed  is  theu  led  by  a  coodnctor  or  simply 
dropped  in  rear  of  the  share  which  has  opened  the  fnrrow 
to  receive  it.  The  next  furrow  covers  it,  or  a  trailing  cot- 
erer,  as  has  just  been  stated. 

Italy  exhibited  small  seed-drills — a  box  on  a  wheelbar- 
row, with  a  pair  of  shares  to  cover  the  seed,  for  row  plant- 
ing ;  also  a  4-furrow  drill  with  wheels,  for  horse  work. 

"  In  connection  with  this  class  of  machines  may  be  men- 
tioned an  implement  very  commoQ  in  a  crude  form  among 
us  for  marking  out  com  ground  for  check-row  planting. 
With  us  a  sort  of  sled  with  three  runners  is  used,  making 
small  fiirrows  3'  6"  or  3'  8"  apart,  as  may  be  customary  or 
suit«d  to  the  size  of  the  com.  The  two-horse  check-row 
planter  crosses  these  marks,  making  furrows  at  right  angles, 
and  just  at  the  intersection  the  com  is  dropped.    The  French 


FlO.  134. — Sagaimetir  or  marker.     E.  Bodin,  Sauia,  FnutM, 

implement,  made  by  E.  Bodin,  of  Trois-Croix,  Bennes  (Fig. 
134),  is  specially  intended  to  make  furrows  in  which  colza 
or  other  plants  are  set  out ;  and  also  for  laying  out  ground 
for  certain  kinds  of  seeding  machines.  The  cast-iron  shoes 
are  secured  by  set-screws 
?to  the  transverse  bar,  on 
which  they  are  a^jnstable 
as  to  relative  distance  by 
means  of  a  seriesof  holes  in 
the  bar.  The  weight  is  80 
kiloa,  and  the  price  110  ft*. 
Hand-planters  and  hand- 
drills  were  shown  in  great 
variety,  but  of  three  gen- 
eral types, 

The  simple  planter  (Fig.  135)  ia  a  sheet-iron  tube,  with  an 
enlarged  bell-shaped  mouth  at  the  upper  end  and  a  sharp 


Fio.  135.— Ste^plaster. 
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iron  spnd  with  a  steel  point,  which  is  thmst  int«  tlie  ground.  „^i™'*"  "^ 

The  seed  is  dropped  into  the  tube  by  the  left  hand.    It  is 

designed  for  the  seeds  of  trees,  such  as  acorns,  pine  aud 

birch  seeds,  et«.,  being  especially  adapted  for  starting  plan-    H«iid-punt«. 

tations  of  trees;  also  for  beet  seed,  which  is  clinging  aud 

does  not  ran  finely  in  a  pistou-feeder. 

Price,  6  fir.  pri<». 

The  planter  for  small  grains  (Fig.  136)  and  for  those  which    EudpiuiMt. 
run  freely,  such  as  some  kinds  of  tree  seeds,  beans,  pease, 
and  those  garden  seeds  which  are 
planted  in  detached  hills,  consists, 
like  the  other,  of  a  tube  and  lance- 
shaped  spud.    It,bowever,  carries 
theseedin  the  tube,  the  upper  end 
having  a  cover,  aud  the  seed  is  dis-  . 
charged  at  a  point  near  the  lower 
end;  pressure  upon  the  piston, 
which  projectsabove,open8aTalve9 
aod  permits  a  certain  quantity  to      *'■*'■  ^^-—Sefd-pianier. 
esc^.    It  is  used  with  both  hands,  and  the  stroke  of  the 
plnoger-rod  is  adjustable  to  regulate  the  extent  of  Talreopen- 
iogandlimittheamountof  s^mI  discharged  at  each  impulse. 

Price,  14  fir. 

The  garden  seeding  machine  (Fig.  137)  is  designed  for  all 
kinds  of  seed  to  be  sown  in  drills,  pease  and  maize,  as  well " 


HMtdieed-drUL 


Pio.  137.— Band  teed-drUL 


wthe smaller  and  lighter  seedn,  such  as  beet,  carrot,  aud 
parsnip,  the  opening  being  regulatable.  It  is  pushed  by 
"»  operator,  the  roller-wheel  being  in  advance,  followed  by 
tbe  share,  behind  which  the  seed  droi)s  from  the  box,  and  a 
'hw  in  the  rear  fills  the  Uttle  furrow  and  covers  the  seed. 
The  seed-slide  in  the  bottom  of  the  hopper  is  worked  by  the 
wtical  motion  of  the  handle,  which  is  rapid  or  slow,  ac- 
cording to  the  Tat«  at  which  the  operator  walks,  or  tbe  de- 
(iRd  distance  ajmrt  of  the  bunches  of  seed. 
Prioe,20fr. 


^  ^  ^<^'  FIELD  OF  MAEMONT. 

(See  map  facing.) 

Harvesting  mft-  HARVESTING  MACHINES. 

chine  triala. 

Introductory. 

The  French  newspapers  do  not  allow  it  to  be  forgotten 

that  the  reaping  machine  was  first  made  and  used  in  GanL 

The  reaper  In     "It  was  the  Gauls,  OUT  fathers,  who,  says  Palladias,  made 

ancient  GmiL  j  ^  i  i      v  j 

the  first  reaper.  The  description  given  by  him  indicates  a 
sort  of  cart  furnished  with  two  wheels ;  an  ox  in  the  reverse 
direqtion  in  the  shafts  pushed  the  machine  like  a  wheel- 
barrow against  the  wheat. 

"ia^^^wie^  "  ^^^  ^S^  ^^  *^^  ^^^^  ^^^  armed  with  a  comb  having  long 
May  28,1878.  '  tccth,  whcrc  the  ears  caught  and  were  Cut  off  by  the  edges 
of  the  knives  and  tumbled  into  the  body  of  the  cart.  The 
straw  remained  after  the  ears  were  removed,  and  was  either 
left  in  the  field  or  gathered  later. 
Case  reaper.  "The  reaper  set  up  in  the  American  section  of  the  Expo- 
sition was  made  by  Messrs.  Case,  of  Wisconsin,  and  is  the 
Gallic  reaper,  perfected  it  is  true,  but  based  on  the  same 
agricultural  system  pursued  for  ages  in  some  portions  of 
China,  where  they  reap  by  two  operations,  first  with  a  sickle 
to  gather  the  wheat  and  then  with  a  scythe  to  save  the 
straw. 

"The  machine  of  Messrs.  Case,  of  Wisconsin,  disturbs  all 
our  ideas  of  progress  in  harvesting  by  machineiy. 
ExceUenoe  of     <'  We  have  Carefully  examined  it  in  the  shed  where  they 

the       Amerioan 

and  Eneiiah  i^-  havc  carcfuUy  hidden,  along  the  Avenue  Suffren,  the  magnifi- 
ery.  ccut  American  and  English  agricultural  machines  as  if  they 

did  not  merit  a  place  of  prominence  in  the  Exposition.  •  •  • 
We  cannot,  however,  neglect  reudering  our  homage  to 
the  truth  in  declaring  that  it  is  to  this  side  of  the  Exposition 
grounds  that  agriculturists  and  manufacturers  should  turn 
their  attention." — La  France^  May  28,  1878. 

f  rredt^f^mT     ^^®  t&tm.  "GauP  was,  in  the  days  of  Pliny,  who  first 
and  PaUadiuB.     describcd  the  GalUc  reaper,  rather  an  indefinite  geograph- 
ical expression,  and  the  district  in  which  Pliny  describes  the 
Bhietia.  machine  as  working,  1,800  years  ago,  was  Bhaetia,  and  the 

"plains"  upon  which  it  was  used  were  probably  those  of 
the  Adige,  a  part  of  that  marvelously  fertile  tract  between 
the  Italian  Alps  and  the  head  of  the  Adriatic — a  land  whose 
celebrity  in  the  earliest  historic  times  for  wool,  wine,  and 
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race-horees  indicates  the  variety  of  its  climates  and  the  ^^J*j;«Jjgv-w»«- 
advanced  character  of  its  productions,  and  wliose  valor  in 
attack  recalled  the  Brennos  of  the  Senonian  Gaols  from  the 
pillage  of  Bome  to  the  defense  of  their  pleasant  homes  on 
the  Mincio  and  Lago  Garda. 

The  Case  reaper  was  not  shown  at  the  trials,  but  was  a  very  ^eaperSl. d!?©! 
different  thing  from  the  crude  reaper  of  the  Venetii,  which 
resembled  our  clover-headers.  It  had,  however,  the  two 
points  upon  which  the  journalist  insists — it  was  pushed  by 
the  team  and  the  comb  in  advance  stripped  the  heads  of  the 
standing  crop  and  saved  them. 


In  the  report  of  the  trials  of  harvestingr  machinery  at  K«portinoiiide» 

--  o  •/  some     machmet 

Marmont,  July  22, 1878,  descriptions  of  the  principal  ma-^tjork©datthe 
chines  will  be  given,  and  included  therewith  will  be  some  of 
merit  which  were  in  the  Exposition  but  not  brought  into 
the  field  of  competitive  trial.  The  object  is  to  avoid  con- 
sidering such  in  a  separate  paper,  which  would  require  some 
duplication  of  statement. 

Nine  fields  of  wheat,  oats,  and  lucern  in  the  vicinity  of  trSl!  '***'  *"'  ^** 
Marmont,  Bombon,  and  Lady,  in  the  department  of  the 
^ne-et-Mamej  were  set  apart  for  the  trial,  though  but  seven 
of  them  were  used,  the  oat  fields  not  being  cut. 
The  machines  competing  at  the  trial  were  as  follows :  ciaasen  of  com- 

*  bmding-reai)ers. 
21  simple  and  combined  reapers. 
1  steam-reaper. 
1^  mowers. 
'^  horse  hay-rakes  and  stubble-rakes. 

The  accompanying  plan,  facing  page  120,  is  a  map  of  the  ti,J^flSd^i?M^^ 
^^Id,  and  embraces  an  area  of  6  kilometers  east  and  west  by  ^^^ 
H  kilometers  north  and  south,  equal  to  22^  square  kilo- 
'^^ters,  or  little  over  6,500  acres,  of  which  about  750  acres 
^^re  devoted  to  the  machines.  The  fields  were,  however, 
^  scattering  that  the  area  traveled  over  may  be  said  to 
*^^ve  occupied  in  the  aggregate  3,000  acres. 

Plots  in  the  various  fields  were  marked  off  by  cradling     Alignment  of 

jv^  machines. 

**roand^  so  that  each  machine  had  a  fair  place  to  commence, 
^ts  were  drawn  for  places,  and  the  machines  started,  as 
Nearly  as  could  be  arranged,  at  the  same  time.  A  section  of 
^0  committee  was  appointed  to  each  of  the  six  fields,  which 
'^  firom  3  to  6  machines  apiece. 
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maehSs^SSjs^'  ■  '^^^  binding-reapers  were  allotted  to  a  field  by  tliemselve 
and  commenced  later  in  the  day,  drawing  lots  for  positioi 
As  the  day  was  hot  and  the  machines  nnmerons,  the  jar; 
had  a  hard  day's  work.  In  a  number  of  instances  the  en 
amination  had  to  be  made  the  next  morning  of  the  gavel 
lying  in  swath,  as  none  were  bound  after  the  machines.  1 
seems  to  be  the  usual  French  practice  to  allow  the  gavel  t 

^^^^The^fleid  of  lie  a  fcw  days  before  binding,  the  reason  probably  being  t 

afford  it  time  to  dry  out  more  thoroughly.  The  delay  ai 
pears  to  the  writer  to  be  of  doubtful  value,  as  the  gavel  n 
ceives  more  moisture  from  the  ground  than  would  be  imprii 
oned  by  prompt  binding.  The  climatic  conditions,  howeve: 
of  France  and  the  United  States  are  so  different  that  it 
rash  to  find  fa^ult  with  a  national  practice. 


TEM  BNDINQ-EBAPBRB, 


Four  binding-reapers  were  entered  for  competition,  all  of  ^^g2*»v^«v«^ 
them  from  the  United  States. 


8. 


34 

36 
35 

82 


Name. 


C.H.MoConniok  .. 
Walter  A.  Wood... 
D.  H.  Otboine  &  Co 
AiiltiDao&  Co 


fiolldBDOO- 


Chioago»ni 

HocNBiSkFAU^N.Y 

Aaborn,  N.  Y 

Canton,  Ohio 


I 


2,000 
2,000 
1,760 
1,860 


Entries. 


!•* 
1.1 

1.8 


It  may  be  mentioned  that  other  binders  were  shown  at     MaoUnM  not 

4,1     .-,  tested     on     toe 

i>Q6  Exposition  on  the  Champ  de  Mars,  bnt  were  not  brought  field, 
into  the  field:  Johnston's  string-binder  (American),  William 
Ansou  Wood's  wire-binder  (American),  Howard's  wire-binder 
(Englig]^),  Neale^s  string-binder  (English).  Landelle's  sheaf- 
^der,  to  follow  a  reaper  and  bind  with  wire,  was  exten- 
sively advertised,  but  the  author  of  this  report  never  could 
find  it  and  supposes  it  was  withheld  from  view. 

Four  were  in  the  field  and  five  others  in  the  buildings  (if  whoie  nmnber 
^delle's  were  indeed  there).  In  the  September  following,  the  Expo^tion. 
^  the  Boyal  Agricultural  Society's  trials  at  Bristol,  En- 
i»land,  10  binders  went  into  the  field,  but  the  three  which 
sueceeded  best  were  those  which  received  awards  at  the 
MamoDt  trials,  and  the  gold  medal  of  the  society  was  given 
to  the  McCormick  binder,  which  received  the  grand  prize  at 
^e  Exposition  at  Paris.  Of  the  11  binders  at  Bristol,  nine 
^ed  wire  and  two  used  string. 

The  binding-reapers  were  started  in  the  afternoon  of  the 
^  in  a  field  specially  selected  for  them.  As  it  was  to  be 
^  qnestion  of  the  capability  of  the  binders,  it  was  thought 
^t  not  to  complicate  the  problem  by  setting  them  to  work 
^^  down  or  tangled  grain,  in  the  worst  of  which  it  was  not 
P^>88ible  for  them  to  compete  with  the  sweep-rake  machines. 

^e  order  of  the  quality  of  the  performance  was  this: 

C.  B.  McCormick. 

Walter  A.  Wood. 

^«  M.  Osborne. 

^he  Aultman  machine  broke  some  i)ortion  early  in  the 
^^  and  was  distanced. 
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Wire  and  string. 


goality 
rormani 


Order  of  the 
of   per- 


ormanoe. 
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The  machines  agreed  in  each  binding  with  No.  20  wire  and  ij-^J****^"*^*^*^ 
patting  a  single  band  around  the  sheaf.    The  McCormick 
under  the  Witherby  patents  and  uses  two  wires  on  their 
^>^^e«pective  spools,  and  consequently  has  two  knots  a  little 
distance  apart.     The  other  machines  use  but  one  wire,  and   compariMn  of 
<3oiisequen'tly  make  but  one  knot.    In  all  cases  the  ^^  knot,''  the  wiro  binders. 


to  call  it,  is  made  by  bringing  the  two  parts  of  the  wire 
ixxto  parallelism  and  twisting  them  around  each  other,  the 
^^rires  being  cut  to  release  the  sheaf. 

In  the  case  of  the  McCormick  and  Osborne  machines  the^  DispoMiof  the 
slieaf  is  pushed  off  the  table  by  the  movement  of  the  huc- 
oieeding  one,  but  in  Walter  A.  Wood's  machine  it  is  thrown 
from  the  table  by  the  i>ositive  motion  of  one  of  the  compress- 
ing arms  as  soon  as  the  tie  is  completed. 

The  wire  is  of  American  gage  No.  20,  and,  the  writer  was   Kind  and  oott 
informed,  has  about  36(K  to  the  pound,  at  a  price  of,  say,  lo**'^'*^ 
oents.    The  average  cost  of  wire  to  an  acre  may  be  50  cents, 
£kxid  the  saving  in  grain  over  hand-binding  will  frequently 
pay  for  the  wire.    This  will  depend  somewhat  upon  the  con- 
dition of  the  wheat. 

The  use  of  wire  for  binding  has  occasioned  not  a  little  _,  objections  to 

r^  wire  binding. 

between  the  makers  of  the  binding-reapers  and  the 
lary  harvesters,  respectively.    The  strife  is  notmiti- 
S'^ted  by  the  appearance  upon  the  scene  of  the  string-bind- 
reaper,  which  substitutes  hempen  cord  for  wire. 
The  wire-binders  claim  that,  as  compared  with  hand-bind-    Advwitagei  of 

^  wire  over  straw 

ig  with  straws  from  the  gavel,  the  bands  are  tighter,  not  so  i>^^. 
dly  unloosed,  and  that  the  sheaves  shock  and  stack  better, 
that  the  sheaves  stand  wet  weather  better,  being  not  so 
rj)t  to  mold  under  the  bauds,  as  the  wires  do  not  retain 
ioisture. 

It  is  also  claimed,  and  the  experience  of  the  writer  is  to      oi^jectionsto 
le  same  result,  that  the  wires  create  no  difficulty  in  thrash-  ^"'*'»^®»*~^' 
;,  nor  does  the  loss  of  wire  in  the  straw  render  it  danger- 
^^118  to  cattle  which  feed  upon  it.    Shears  are,  moreover,  pro- 
'^ided  which  cut  the  wire  and  then  hold  one  end  of  it  so  that 
^t  can  be  thrown  aside  and  not  pass  through  the  machine. 

The  occurrence  of  scraps  of  wire  in  the  wheat  has  annoyed  andfooconnwiee 
tie  millers,  to  some  extent,  and  they  now  use  magnets  to  in  the  wheat, 
^frest  iron  scraps  as  the  wheat  passes  to  t  he  mill-hopper. 
A  somewhat  unexpected  result  has  been  finding  miscel- 
^neous  iron  scraps,  such  as  pieces  of  nails,  etc.,  equal  in 
quantity  to  the  fragments  of  binding- wire. 

The  self-binders  have  outlived  the  objection  which  has  The  saving  of 
been  made  to  them,  as  the  balance  of  advantages  has  been  ^  "•!»»«• 
in  their  fovor,  the  saving  of  five  men  binding  after  a  ma- 
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chine  being  as  great  an  improTement  over  the  ordinury 
reaper  as  that  was  over  the  cradle.    In  tact  it  is  muclk^ 


i,^*jj*|;^^' greater.  It  would  be  necessary  to  take  into  consideratioa 
the  weight  and  condition  of  the  wheat  in  the  field  in  making 
a  definite  statement,  but  it  ie  not  beyond  the  truth  to  state 
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fchat  whereas  one  sweep-rake  reaper  will  cut  as  much  as  ^^^jnd^ng-rtaper 
liree  cradlers,  one  binding-reaper  will  cut  and  bind  as  much 
e  6  men  working  with  an  ordinary  reaper. 

In  Htanding  wheat  the  work  will  be  done  better  by  the       comp«rfiKm 
idchine  than  bound  by  hand.    In  down  or  laid  wheat  the  hand  MncUng. 
'orld  has  yet  to  see  anything  better  than  the  sweep-rake 
lachines  of  the  Johnston  and  Whiteley  patterns. 

The  four  machines — ^McCormick,  Wood,  Osborne,  and  Ault-  thS^hSS?  **' 
I  an — agree  in  adopting  an  endless  traveling-apron  with 
.ats,  which  receives  the  grain  as  it  is  cut  by  the  knife  and  Platform  apron. 
kid  over  by  the  reel  upon  the  platform  of  the  machine. 

In  the  McCormick  and  Osborne  machines  the  grain  is^^^^j^^  SSt**^ 
xen  elevated  between  two  inclined  slatted  aprons  traveling 
1  parallelism  a  few  inches  asunder,  and  is  discharged  down 
Eft  inclined  board  which  conducts  it  to  the  binding-table. 
[1  the  Wood  machine  it  is  elevated  by  spurs  on  a  number 
f*  parallel  traveling-bands,  a  series  of  guiding-rods  above 
ilfilling  the  duty  of  the  second  apron  in  the  other  ma- 
bines. 

To  some  extent  a  general  description  will  apply  to  each  ^^ gtrx^nni^oi 
be  machines  exhibited,  and  this  similarity  is  striking  to  a  certain  po*nt 
iierely  casual  observer  up  to  a  certain  point.  Without  en- 
ering  into  elaborate  detail,  it  may  be  said  in  a  general  way 
bat  the  grain  collects  in  the  bight  of  the  wire,  the  end  of 
irliich  is  held  by  the  binding-arm,  the  standing  part  (as  a 
sulor  would  S}vy)  being  upon  the  reel  beneath  or  behind  the 
sfcble. 

When  sufficient  grain  hiw  collected  for  a  sheaf,  the  bind-      t*»®  binding. 
ng-arm  carries  the  end  of  the  wire  over  and  then  behind 
lue  sheaf,  brings  the  end  of  the  wire  against  the  standing 
M5krt,  and  the  two  being  thus  parallel  and  in  contact  be- 
i^ath  the  table,  are  grasped,  cut,  and  twisted  together,  four  and  twisting  the 

c  »  wire  band. 

'czi  six  turns,  quite  sufficient  to  prevent  their  becoming  de- 
siched  either  by  accident  or  the  distension  of  the  sheaf. 

The  new  wire  end,  beyond  the  severance  just  made,  is  an-  n©w*^nd*"§i  Se 
cDmatically  grasped  by  the  finger  on  the  end  of  the  binding-  binding  arm. 
^-^vm,  which  then  rises  and  retires,  pulling  off  from  the  reel 
*^3fficient  for  another  band,  and  in  the  bight  of  the  new 
^ngth  of  wire  the  grain  commences  at  once  to  collect  for 
^^other  shea£ 

This  description  will  answer  approximately  for  each  of 
-Xie  machines,  but  in  the  means  adopted,  the  details  of  the 
^ork,  the  differences  are  both  numerous  and  important. 

All  the  American  binders  at  the  Exi>08ition  have  the  same  me^^S^eS^ 
S«neral  method  of  cutting  the  grain  and  carrying  it  to  the  ^s* 
^^^ding  apparatus.    This  is  similar  to  the  Marsh  harvester. 
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trSSa^^^^^^  the  platform  being  rigidly  connected  to  the  carriage,  whid 
has  a  single  driving-wheel.    The  grain  falls  into  an  aproi 

nf^taSiurify^in  traversing  transversely  and  this  delivers  it  continuously  U 

themaohiiiM.     ^^  inclined  slatted  or  toothed  apron,  which  elevates  it  anc 

discharges  it  on  to  the  binding-table,  where  it  is  encirclec 
by  the  wire  or  twine  of  the  binder-arm.  At  this  point  may 
be  said  to  begin  the  line  of  demarkation  between  the  ma- 
chines exhibited,  but  which  it  would  take  considerable  space 
to  describe  technically  and  in  detail. 

That  some  machines  are  not  so  readily  adapted  to  the  at- 
tachment of  a  binder  is  clearly  demonstrated  by  their  own- 

SoiS.*^*'^**"*^^®  forsaking  in  some  respects  the  types  of  their  pecuUar 

machines,  and  assimilating  a  common  pattern  and  a  com- 
mon method  until  the  binding  point  is  reached.  Even  here 
there  is  a  certain  similarity,  as  the  action  resembles  that  of 
the  human  arm  grasping  the  end  of  the  wire  in  its  fingers, 
and  carrying  it  round  the  gavel  so  as  to  meet  what  the 
sailors  would  term  the  ^'  standing  part"  of  the  wire  on  the 
similarity  of  other  sidc  of  the  sheaf.     Brought  into  juxtaposition,  the 

the  general  mode  "  u  x  7 

^forp^g  the  parts  of  the  wire  are  gripped  and  twisted  together.    A  mo- 

twisted  tie*  c»    «.  *.  *^ 

tion,  usually  of  the  sheaf,  then  brings  the  wire  against  a 
cutter,  which  severs  it,  and  the  sheaf  is  free,  while  the  new 
end  of  the  wire  is  retained  by  the  fingers  of  the  arm,  which 
rises  to  repeat  its  action,  and  the  sheaf  tumbles  oif  the  table 

detiSJf^'*"^  *"on  to  the  ground.    There  are  several  methods  of  making 

the  compression  and  of  obtaining  the  necessary  tension  of 
the  wire,  but  perhaps  the  Walter  A.  Wood  machine  most 
nearly  represents  the  human  mechanism,  inasmuch  as  it  has 
a  left  arm  as  well  as  a  right,  and  both  are  chronically  bent 
as  if  embracing  had  been  their  whole  duty  in  life.  The 
sheaf  is  tightly  held  by  these  while  the  tie  is  made,  without 
severe  tension  on  the  wire. 

a^uStai^fOT^^     The  greatest  diversity  appears  in  the  apparatus  for  tying. 

^^'  To  cite  them  comparatively  in  a  few  words,  it  may  be  said 

that  in  the  Wood  machine  the  curved  binding-arm  is  ro- 
tated in  a  vertical  plane  at  right  angles  to  the  elevating- 
platform  upon  an  axis  which  continues  in  one  position.  In 
the  McGormick  machine  the  binding- arm  rises  and  falls 
while  its  axis  alternately  advances  and  recedes  for  rather 
more  than  the  thickness  of  a  sheaf;  and  in  the  Osborne 
Comparison,  machine  the  arm,  supported  from  the  back  instead  of  over 
the  side  of  the  binding-table,  has  a  continuous  rotary  sweep 
or  crane  motion.  In  the  Wood  machine  the  whirl  or  small 
pinion  for  twisting  the  wires  together,  and  also  the  small 
clip  or  shears  for  severing  the  wire,  are  carried  in  the  needle 
end  of  the  binding-arm ;  but  in  the  McGormick  and  the  Os- 
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borne  machines  these  are  phtced  under  the  table  and  are ^^^indingrcaper 
actuated  independently  of  the  arm.  The  exceedingly  in- 
genious though  intricate  appliances  by  which  the  wii*e  is 
passed  round  the  sheaf-bunch,  held  while  being  twisted,  cut 
asunder,  and  the  free  end  caught  ready  for  passing  round 
the  next  sheaf,  the  contrivances  for  maintaining  the  requi- 
site degree  of  tension  on  the  wire,  and  for  compressing  and 
delivering  sheavcH,  cannot  here  be  described  at  length.    A  ,  comparison  of 

®  '  ®  the  strncturo  of 

peculiarity  in  Mr.  McCormick's  machine  is  its  use  of  two  tho  machines, 
spools  of  wire,  the  two  wires  being  cut  after  the  binding  of 
each  sbeaf,  and  twisted  together  again  in  readiness  for  the 
next.  The  binding-arm  of  IVIr.  Wood's  machine  is  actuated 
by  a  simple  bevel- wheel  movement,  the  toand-fro  traverse 
of  the  arm  in  Mr.  McOormick's  machine  is  obtained  by  a 
remarkable  endless-chain  motion,  and  the  cmne  motion  of 
the  arm  in  the  Osborne  machine  is  given  by  a  peculiar  de- 
vice resembling  the  conical  axial  motion  ot  the  disk  steam- 
engine.    In  the  McCormick  binder  the  binding  apparatus      c.  h.  McCor- 

.    ,  .  . .  «  t         .  A  mick's  machine., 

18  earned  upon  a  reciprocating  frame  having  a  traverse  mo-  (Figures  138,139.) 
tion,  inward  and  outward,  imparted  to  it  in  binding  a  sheaf, 
the  binding-wire  being  taken  from  two  spools — each  spool 
having  its  own  peculiar  function  to  perforin.    Thus,  at  the 
outward  extremity  of  the  guideway  the  compressing-arms 
are  thrown  open,  one  above  and  the  other  below,  ready  to 
Dieet  and  compress  the  gavel  on  the  gaveling-concave  the 
moment  they  are  brought  forward  to  it  by  the  inward  tra- 
verse.   This  done,  the  binder-arms,  with  the  wires  from  the 
two  spools,  instantly  close,  thereby  surrounding  the  sheaf, 
the  two  wires  being  twisted,  cut  off,  and  held  fast  for  another 
sheaf  during  the  outward  traverse  of  the  binder-frame.    The 
advantages  claimed  by  this  are:  1st.  That  only  half  the  wire 
is  given  off  from  each  spool,  as  compared  with  machines  only 
having  one  spool,  so  that  there  is  less  liability  of  breakage 
or  harm  to  the  wire.    2d.  Ko  wire  is  given  off  the  lower  spool 
unless  a  sheaf  is  bound,  so  that  no  harm  or  loss  of  time  is 
sustained  should  a  miss  take  place  in  turning  by  any  over- 
sight of  the  driver,  starting  of  the  team,  or  otherwise.    3d. 
A  cleaner  and  better  separation  takes  place  of  the  corn  sur- 
rounded by  the  compressor-arm,  and  that  flowing  down  from 
the  elevator — as  the  binder- arms  leave  the  gaveling-concave 
in  their  outward  movement,  thus  allowing  the  corn  to  col- 
lect on  the  concave  for  another  sheaf  without  any  interrup- 
tion.   4th.  Less  power  is  required  to  work  this  reciprocat- 
ing mechanism  than  is  consumed  when  the  sheaf  has  to  be 
squeezed  more  roughly  over  an  equal  distance  by  the  binder- 
arm  against  the  concave.    5th.  The  sheaves  are  more  gently 
9  p  K ^VOL  5 
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^^mndinff-napiT  discbarged  from  tUe  machine,  tlms  avoiding  thrashi ng,  wheirr^. 
the  grain  is  overripe.    The  traverse  of  the  binder  in  ""^ 
length  of  the  sheaf  for  binding  itio  the  proper  place  is  ver^T^ — ^. 
easily  effected. 

„    ,y*}'"^-     Mr.  Walter  A.Wood  has  worked  long  and  Bnccessfidl  _*-    _ 

WomIb  blading-  ^  ^^*- — ^1 

nav^t.  lo  introduce  the  binder,  and  bis  name  is  inefiaceably  ■""  ^ 


ten  iu  the  history  of  the  reaper  enterprise: 


In  the  Walter  A.  Wood  machine  the  arms  are  almost  hn- 
man  in  their  action,  and  have  a  curious  resemblance  to  the 
actioD  of  a  man  binding  in  the  field.    He  grasps  the  band  I 
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in  bis  right  hand,  and,  stooping  down,  passes  his  bent  right  ^^.^g^***^**"**^^ 

Arm  around  the  sheaf  until  the  band  can  be  grasped  by  the 

left  hand,  when  the  right  hand  is  slipped  back  along  the 

bajid.    At  this  point,  speaking  of  the  human  binder,  the         wiater  a. 

t»x8ion  is  given,  the  part  of  the  band  in  the  left  hand  being  '^('^S^^iS?'** 

lield  fiist  against  the  sheaf  while  that  in  the  right  is  drawn 

ta.^ht,  slipping  against  the  left  hand.    A  round  turn  and  a 

t;a.ck  under  the  standing  part  secure  the  band. 

None  of  the  machines  exhibit  this  action  exactly,  for  this 
^K^e^ason,  among  others,  that  the  machines  all  deal  with  a  con- 
"fcinuous  length  either  of  wire  or  twine,  while  the  human 
^^irms  operate  with  a  single  length  for  a  sheaf.  The  iron 
L,  carrying  the  end  of  the  wire  in  a  hand,  passes  it  around 
te  waist  of  the  sheaf— Ceres,  let  us  say — and  hugs  her  so 
til^htly  that  she  swells  at  the  extremities.  The  end  of  the 
"^rire  having  been  brought  against  the  standing  part  and  the 
"tixvo  twisted  together,  the  wire  is  cut  at  a  point  beyond  the 
tixvist,  and  the  sheaf  is  free. 

There  are  several  points  of  difference  in  detail  in  the 
n^ethods  of  passing  the  band  and  making  the  tie,  but  the 
most  important  point  is  perhaps  in  the  fact  that  some  de- 
fend for  the  tension  of  the  wire  upon  the  tightness  of  the 
l>and,  while  another  grasps  the  gavel  in  iron  arms  and  the 
binding  is  done  without  special  strain  upon  the  wire  or  the 
trvrine. 

The  Osborne  machine  has  a  palpably  different  motion  to   D.M.08borno'» 

binding-reaper. 

either  of  the  others.    It  is  made  under  the  Gordon  patents    (Figaro  ui.) 
a^nd  has  an  upright  post  at  the  rear  of  the  binding-table,  to 
^^vhich  the  needle-arm  above  the  table  and  the  twister-arm 
l>elow  the  table  are  attached ;  these  arms  have  coincident 
rnotion,  one  describing  a  quadrant  beneath  the  table  and 
tilie  other  sweeping  above  in  correspondence.    The  needle- 
arm  has,  however,  an  upward  and  downward  sweep,  so  as 
in  one  direction  to  traverse  free  of  the  gavel  which  has 
accumulated,  and  in  the  downward  motion  to  carry  down 
the  bight  of  the  wire  to  a  point  of  junction  with  the  end 
which  is  held  at  the  end  of  the  twister-arm  beneath  the 
table. 

The  machine,  in  each  case,  was  drawn  by  two  horses,  and     success  of  the 
the  driver  worked  the  machine  without  assistance.    It  was  fleid. 
felly  proved  to  the  satisfaction  of  M.  Teisserenc  de  Bort,     M-Toisserenc 
the  Minister  of  Agriculture  and  Commerce,  and  M.  Eugene   m.  Eag^e  Ti* 
Tifiserand,  the  Inspector-General  of  Agriculture  of  France,  •®'*"^ 
who  followed  each  of  the  machines  in  company  with  the 
writer,  the  American  juror  of  the  class,  that  the  binding- 


UNIVBESAL  EXPOSITION  AT  PARIS,    IWB, 

Ming-rtaper  reaper  WHS  a  perfect  success,  and  that  a  machine  with  merely 
a  driver  was  competent  to  go  into  a  field  and  cut  it  all  down, 

Icaviug  it  in  bnitml  sliejives,  without  auy  fartlier  assistance 


the  flemrtSl  *'  ^®  attendance  at  the  trials  was  very  large,  Pre 
foreign  commisRionem,  members  of  the  jury,  coi 
ftt>m  natioual  and  departmental  societies  of  agi 
exhibitors,  and  unofiSeial  spectators.     In  the  erear 
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9Uet  was  given  in  a  tent  on  the  grounds  by  M.  Patinot,  the  ^^^indingreaptr 

^x^6fet  of  the  department  Seine-et-Mame,  in  whose  jurisdic-    M.Patinot. 

tion  the  trials  had  taken  place,  and  M.  Teisserene  de  Bort 

toa^sted  the  successful  competitors. 

Three  days  afterward,  the  25th,  the  trial  on  the  three 
^^arper-binders  and  also  on  the  reapers  and  mowers  was 
'^xiewed,  in  order  to  test  them  dynamometrically. 

Dynamometrical  trials.  i?^"**™***^ 

The  dynamometrical  trials  were  under  the  care  of  a  special 
ootnmittee,  of  which  M.  Tresca^te,  of  the  Conservatoire  des    M.Tr«K»>i/#. 
-^♦"^  et  Miiiers^  was  the  chief,  and  the  American  juror,  the 
"^Jriter  of  this  report,  a  member. 

Three  trials  with  ea<5h  machine  were  had :  three^^^**di^Dt 

X.  Sunning  and  cutting  in  the  grain  in  regular  order.        condition*. 

2.  Kunning  upon  the  ground  not  in  grain,  the  cutting  and 
'binding  apparatus  in  gear  but  the  wire  removed. 

3.  Kunning  upon  the  ground,  the  cutting  and  binding 
pparatas  not  in  gear. 


The  results  of  the  dynamometrical  tests  and  the  proper-      xaUe,  pagea 
-talons,  weights,  and  prices  of  the  machines  are  shown  in  the 
l^skble  annexed,  as  well  as  those  of  one  of  the  sweep-rakes 
suid.  four  of  the  mowers,  which  were  tested  the  same  day, 
t>lie  25th. 

It  was  much  I'egretted  by  the  jury  that  time  did  not  per-    Tests  of  sonie 

^  **  ^      *J  *■         machines  omit  ted 

xs^t  similar  testing  of  some  other  machines,  especially  the  for  want  of  tima 
CJbampion  single- wheel  sweep-rake  reaper  which,  like  the 
Johnston  sweep-rake  machine,  did  such  excellent  work  in 
grain  which  was  as  flat  as  if  it  had  been  rolled,  and  which 
the  farmer  owning  the  crop  said  it  was  absolutely  impossi- 
ble to  cut  with  any  machine. 
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DTNAMOMETRICAL  TRIALS  OF  REAPERS  AND  MOWERS 
[Under  the  snpervUioii  of  M.  Engteie  Tiuerandf  Inapector-GeDeral  of  AgtM 


Dedgiuition  of  machines. 


CyroB  H.  McCormiok's  binding-reaper 


Walter  A.  Wood's  binding-reaper 


D.  M.  Osborne  Sc  Co.'s  binding-reaper 


Johnston  Harvester  Company's  reai>er 


Anltman's  mower,  ** Buckeye' 


Warder  &  Mitchell's   mower,    **New^ 
Champion."  > 


William  Anson  Wood's  mower. 


Walter  A.  Wood's  mower. 
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Meter =30.87070  inches,  approximately  1^  3ruds. 

Millimeter,  j^  meter  =  0.0304'  inch. 

Kilo,  i.  e.  kilogram  =  1,000  grams  =  2.2046  pounds  avoirdupois,  approximately  2^  pounds. 

Kilogrammeter  =  a  force  of  1  kilo  exerted  through  1  meter. 

Hectare  =  2.471  acres. 
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AT  MARMONT  (SEINE-ET-MARNE),  FRANCE,  JULY  25,  1678. 
culture  of  France,  and  in  connection  Tvith  the  Exposition  at  Puria,  1878.] 
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*  Essays  marked  thns  *  emjiloyed  the  dynamometer  with  the  weaker  sprin^B ;  tho  other  eBsaya  were 
with  a  more  powerful  inatniment. 

ItOidiiury  height  of  stubble. 

llExtra short  stnbble. 

The  dynamometer  used  was  that  belonging  to  tho  Conservatoire  des  Arts  et  MHUr$  of  Paris.  T«^t« 
and  calculations  by  Professor  Tre8ca>l2«,  of  toe  Oontervatoire. 
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ir^^'*"' '"''*'  ^'®  Aiiltman  binder  haa  a  binding  apparatus  approxi 
Auitiran  mil-  mately  tlie  same  as  the  Osborne,  both  being  under  the  Gor- 
don patents,  and  much  regret  was  expressed  at  the  acci- 
dental brealtage  which  rendered  it  kori  concours. 

Wood  m-'cifine"'  ^^'iHiani  Aosou  Wood  had  also  a  wire-binder  of  the  Curtis 
patent,  but  the  machine,  though  binding  sheaves  in  the 
building,  was  not  in  &t  ortler  for  the  field. 


n     The  string-binder  of  the  Johnstou  Har\-e8ter  Company 
makes  a  regular  overhand  knot,  the  doubled  string  being 
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given  a  round  turn  and  rovo  tbroagh  like  the  knot  in  a  ^^^^ng-naper 

whip-lash.  JohnBton  Har. 

'^  voBterCoDipanv'ii 

The  hinding-arm  has  a  traversing,  horizontal  and  ^^^ti- »tri^wn^. 
cal,  motion,  at  one  side  of  the  table.    When  the  grain  is  fed 
over  from  the  Teapevj  the  binding-arm  is  at  the  extremity 
of  its  outward  travel.    The  string  is  threaded  from  a  reel 
supply  carried  on  the  binding-arm  through  the  bill  of  the 
^tter,  and  gripped  in  a  clip  below  the  table.    When  the 
ffruin  comes  on  to  the  binding-table,  the  binding-arm  is 
^J^versed  forward  and  embraces  the  gavel  with  the  string, 
^hich  is  then  carried  down  to  the  gripping-clip  below;  the 
^ble,  where  the  other  end  is  already  attached.    The  kuot- 
tiing-shuttle  then  comes  forward  with  a  spiral  twist,  which 
I^uHs  the  loop  through  with  a  perfect  overhand  knot,  cuts 
^lie  string  behind  the  knot,  and  regrips  the  string.    The 
^tm  then  travels  back  to  the  outside  of  the  table,  delivers 
^fce  sheaf,  and  rises  ready  for  the  next  one.    This  motion  is  Description  and 
^"eiy  ingenious.    The  alternate  traverse  of  the  binding-arm  uon.^  ^    °^™ 
*^  effected  by  means  of  a  semi-toothed  bevel-wheel  with  one- 
li«^lf  face  blank.    This  has  a  spur-gearing  at  its  circumfer- 
ence.    The  main  driving-wheel  is  well  situated  for  receiving 
^ixe  principal  weight  of  the  machine,  and  gives  an  excellent 
l>€fclance.    The  machine  has  a  carrying-wheel  forward  and 
another  at  the  extremity  of  the  cutting-tray.    A  gearing 
<iixect  from  the  main  driving-wheel  impels  the  cutter-bar  by 
nacans  of  the  rocking-bar,  which  is  pivoted  under  the  middle 
<>£■  the  sheaf-tray,  and  then  takes  hold  of  the  cutter-bar  in 
"tlxe  center.     A  band  from  the  circumference  of  the  driving- 
disk  works  the  elevating  apparatus,  which  is  of  the  usual 
finger-hook   system.     A    chain-gearing   drives   the  back 
oonnter-shaft,  which  operates  the  binding-arm.     Suitable 
levers  and  treadles  are  plaeed  near  the  driver,  so  that  he 
03.n  adjust  the  machine  as  he  wishes.    He  can  traverse  the 
l>iiiding-tray  over  by  means  of  a  hand-wheel,  so  as  to  adapt 
tlxe  machine  to  any  length  of  straw.    A  foot-trip  enables 
liim  to  stop  the  action  of  the  binding-arm  at  pleasure,  and 
tilius  bold  up  in  thin  places  or  around  headlands,  or,  by  a 
liandle  placed  conveniently,  he  can  throw  the  machine  out 
of  action  entirely. 

Scale's  English  string-binder,  shown  by  Ingrey  in  the  Noaio's English 
English  annex,  was  apparently  never  worked  in  the  pres- 
ence of  parties  who  were  supposed  to  know  anything  on  the 
object.    It  was  stated  to  make  a  reef-knot.    The  method 
of  delivering  the  cut  grain  to  the  secondary  table  where 
it  wae  grasped  by  the  binding-arm  was  very  imperfect,  and 
the  whole  affair  is  very  unpromising. 

HIT   " 
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LaDdelle'a  wire-binding  machine  has  been  already  refem 
'amk-to  as  invisible.  From  description  it  appears  to  be  dra^ 
by  one  horse  alongside  of  the  swath,  the  grain  asceodiDg 
slightly  inclined  platform  into  the  loop  of  the  wire,  when 
swinging  arm  conducts  the  wire  around  it,  brings  the  pai 
of  the  wire  in  contact,  so  that  they  may  be  twisted  togeth 
and  the  wire  cut.  The  end  is  left  in  a  pair  of  grippers  ai 
the  arm  ascends. 

The  machine  is  intended  to  follow  the  reaper,  tu  bii 
larger  or  smaller  sheaves  with  a  tightness  superior  to  t 
ordinary  hand  work,  and  at  such  distance  from  the  foot 
the  sheaf  as  may  suit  the  length  of  straw. 
HoTOdftSoD^  The  English  reapiug-binder  of  Messrs.  Howard  &  S 
operates  with  wire,  and  is  founded  npon  the  Locke  prin 
pie  adopted  by  Mr.  Walter  A.  Wood  in  hii^  very  succesai 
machine. 

8hea/-band3. 

Two  French  hand-binds  were  shown  in  the  Expositi 
annex  on  the  Quai  d'Orsay.  Fig.  143  is  a  means  of  stra 
ing  the  string-band  around  the  sheaf  by  means  of  n  stick. 


£^h 


Fro.  la^BiaeUng-tUcli. 

The  band  is  composed  of  two  cords  knotted  togetiu 
forming  loops.  The  point  of  the  tool  (Fig.  143)  is  introdnci 
through  a  loop  at  or  near  one  end,  and  is  thrust  as  far 
the  handle  permits.  The  band  being  placed  around  t 
sheaf,  the  point  of  the  tool  is  thmst  through  such  one 
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the  other  loops  as  will  give  the  tightness  to  the  band,  and  ^^^^nding  reaper 
the  handle  end  of  the  tool  is  then  carried  over,  describing 
an  arc  npon  the  point  which  is  in  the  sheaf;  the  loop  slips 
down  from  the  handle  to  the  point  end,  and  the  loop  caught 
in  the  notch  is  then  drawn  through  the  loop  on  the  stick, 
and  the  latter  is  withdrawn,  allowing  the  knot  drawn    Hand  bincUns- 
through  to  catch  in  the  loop,  where  it  is  held  by  the  expan-"  ^ 
sion  of  the  sheaf.    The  cords  are  5'  long,  and  the  price  is,  ac- 
cording to  size,  from  $5.32  to  $7.60  per  1,000. 

In  the  French  section  were  shown  various  attempts  to 
obviate  the  use  of  the  bunch  of  straw  taken  from  the  sheaf 
to  form  a  band.    One  man  proposes  to  use  the  bark  peeled ,    ,  ^"^  ?f  osier 

x-      r-  X  bark  and  hempen 

from  osiers,  two  or  three  twisted  together;  these  are  sold  »triiig»  for  bands, 
very  cheap.     Another  has  cheap  hempen  strings  cut  to 
length  and  sold  in  bundles  of  one  thousand  each. 
It  is  estimated  that  the  annual  crop  of  France  is  about   ,  Estimiite  ot 

'  wheat     lost     in 

4,000,000,000  sheaves  of  grain,  and  that  50  straw  bands  J>«nce  in  straw- 

•  C7  7  binding. 

contain  one  franc's  worth  of  grain,  the  whole  representing 
80,000,000  fr.,  most  of  which  is  lost  by  shelling  out  on  to 
the  ground  or  mildewing  under  the  band.  Add  to  this  the 
loss  of  time  in  making  and  applying,  and  the  injury  to  the 
grain  in  the  size  of  the  band,  which  causes  dampness  to  the 
sheaf.  The  figures  seem  formidable,  and  the  automatique 
band  is  presented  to  solve  the  diflficulty.  The  estimate  is 
French,  and  in  the  interest  of  the  hempen- band  sellers ;  it  is 
probably  somewhat  exaggerated. 

One  grain-band  exhibited  has  a  string  attached  to  a  block,  ^  Hempen  grain 

J  °  '  band  and  block. 

^nd  after  passing  around  the  sheaf  rove  through  a  ring. 

Theinode  of  usingit  is  evident 

from  the  engraving  (Fig.  1 44)  j 

the  wooden  block  being  held 

^  one  hand,  one  knee  of  the 

Aerator  is  placed  upon  the 

^eaf  to  compress  it,  while  the 

other  hand  draws  the  cord 

through thering.    Theexpan-  ^'^-  i44.-Xaj>iHire7,(».  auumaxi^  ft>. 

^onof  the  sheaf  pinches  the  cord  between  the  ring  and  the 
^lock,  and  makes  a  perfectly  tight  fastening.  The  cord  and 
Wock  are  treated  with  tar,  and  are  smoked  to  render  them 
^destructible  by  humidity  and  noxious  to  insects,  rats,  and 
lizards. 

The  price  is  70  fr.  ($14)  per  1,000,  5'  long. 

Beference  was  made  in  page  14  to  the  action  of  the  ^    Thespedai 

vr.  .  A    C7  prizes  for  saooess 

Jamister  of  Public  Instruction  in  placing  12  objects  of  art"*  the  field. 
at  the  disposal  of  the  Committee  on  Field  Trials  to  reward 
^ceptional  merit  which  they  might  find  in  the  competing 


5^ 
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trSut^^'^^^^^^  machines.    These  rewards  were  independent  of  the  regular 

Exposition  prizes,  and  for  "cxceptionaP  merit,  which  term 
was  held  to  embrace  novelty. 
Awardatobind-     In  conscquencc  of  this,  each  of  the  three  binding-reapers 
aweop  rake   ma-  rcceivcd  a  spccial  award,  and  two  other  harvesters  whose 

work  was  so  extraordinary  in  fallen  grain  and  meritorious 
in  construction,  that  they  were  held  to  be  equally  worthy  of 
the  award. 

It  was  not  intended  to  classify  the  machines  by  the  re- 
spective values  of  the  prizes,  and  all  of  them  were  alike- 
Sevres  vases  valued  at  1,000  fr.  each. 
Many  other  excellent  machines  doing  good  work,  but  not 
vaiae  of  vases,  beyond  the  ordinary  run  of  superior  implements  of  their 
class,  were  not  included  in  these  special  awards. 

Disposition  of  the  objets  Wart. 

Disposition  of     Of  the  12  ohjets  (Part  placed  at  the  disposal  of  the  com- 
tho  objets  d  art.    ^^^^^^  -^^  wexe^  awarded,  one  to  each  of  the  following  con- 
testants : 

The  successfal  Cyrus  H.  McConuick  * Chicago,  III Bindiug-reaper. 

oompotitors.        Walter  A.  Wood  t Hoosick  Falls,  N.  Y  . .  Binding-reaper. 

D.  M.  Osborne  &  Co Auburn,  N.  Y Binding-reaper. 

Johnston  Harvester    Co .  Brockport,  N.  Y Harvesters. 

Warder,   Mitchell,   &  Co., 

*  *  Champion  " Springfield,  Ohio  ....  Harvesters. 

Albaret  &  Co Rantigny,  France Agricultural    i  m  p  1  e- 

ments. 

Deere  &  Co Molino,  HI Gang-plow. 

Meixmoron  de  Dombosle . . .  Nancy,  France Gang-plow. 

Aveling  &  Porter Rochester,  England ..  Steam-plow. 

S.  Filter  (exhibitor) Paris,  France Hay-press. 

Dederick  &Co Albany,  N.  Y Hay-press. 

The  number     It  would  be  invidious  to  lavish  words  on  the  subject  of 
fMnhi^^tora.^"^  the  proportion  which  American  exhibitors  obtained  of  these 

prizes  ]  the  number  awarded  to  America  speaks  for  itself. 
It  may,  however,  be  added,  for  a  full  appreciation  of  the 
matter,  that  the  tenth  on  the  list  was  awarded  to  the  French 
exhibitor  of  the  Dodge  hay-press,  an  American  invention, 
as  was  freely  stated  by  M.  Filter,  who  exhibited  it. 

**  Mr.  Cyrus  Hall  McCormick  was  also  made  officer  of  the  Legion  of 
Honor,  and  elected  a  corresponding  member  of  the  Academy  of  Sci- 
ences, Institute  of  France. 

Mr.  Walter  A.  Wood  was  also  made  officer  of  the  Legion  of  Honor. 


RBAPINQ  MAOHINBB. 


Beaping-ma- 
ehSne  tnait. 


Beaping  machines,  simple  and  combined  (that  is,  those  for 
simply  reaping,  and  those  capable  of  being  used  either  as 
reapers  or  mowers),  were  shown  by  exhibitors  of  five  nations. 

The  work  with  these  machines  took  place  at  Marmont  on ,,   The  field  of 

Marmont,     page 

the  same  day  with  the  binding-reapers  just  described.  Five  120. 
fields  of  wheat  were  appropriated  to  this  work.  [See  map 
opposite  page  120.]  The  condition  of  the  grain  varied 
very  much  in  the  different  fields,  and  in  different  parts  of 
tiie  same  field.  Places  were  drawn  by  lot,  and  the  lot  in 
some  cases  sent  machines  into  down  grain  or  into  heavy 
graio,  with  which  they  were  entirely  unable  to  cope,  and  a 
few  machines  were  soon  hors  de  combat^  and  practically 
withdrawn,  as  they  ceased  to  work. 

It  has  been  a  common  remark  in  ]piUrope  that  the  stand-     American  mo- 
ing  grain  of  America,  grown  on  the  low-culture  system,  andeventheSSaviest 
but  light  on  the  ground,  might  readily  be  cut  with  Ameri-  ^™^*' 
can  machines,  but  for  the  heavy  grain  of  the  more  highly 
cultivated  European  farms  machines  would  require  to  be 
specially  constructed. 

The  chance  of  the  lot  sent  some  of  our  American  machines 
into  the  flattest  of  the  heavy  wheat,  which  had  been  swept 
down  by  a  storm  after  the  heads  were  filled,  and  the  result  of 
the  cutting  only  added  to  the  surprise  at  the  eflficiency  of 
the  machines. 

List  of  entries. 

Of  simple  reapers  and  combined  reapers  and  mowers 
the  following  entered  the  lists : 


List  of  entries. 


B 
0 


11 


I 
2 

3to  6 

7 

8toU 

12 

13 

14 

15 

16,17 

18,19 

21,22 

23 


Bnrgess  &  Key 

Harmon,  Mxicgregor, 

&  Go. 

Homsby  &  Sons 

Picksley  Sc  Sims 

Samaelson  &  Co 

John  Watson 

Green  Bros 

Waiiam  Anson  Wood . 

Atiltman  &  Co 

Johnston  Harvester  . 

Co. 
D.  M.  Osborne  Sc  Co. . 

Walter  A.Wood 

Warder,  Mitchell,  & 
Co. 


Nation. 


^J3 


London,  Great  Britain  . . 
Manchester,  Great  Bri- 
tain. 
Grantham,  Great  Britain 
Leish, Great  Britain  ... 
Banbury,  Great  Britain  • 

Ayr,  Canada     

Watorford,  Canada 

Albany.  United  States  . . 
Canton,  Ohio,  U.  S 

I  Brockport.  N.  Y.,  U.  8. 

Aabum,  N".  Y.,  U.  S  

Hoosiclc  Falls,  K.  Y.,  U.  S. 

Springfield,  Ohio,  U.  8. . . 


1.  Simple 
do  .. 


4.  Simple . 
1.  Simple 
4.  Simple  . 

1.  Simple  . 
do  ... 

do  ... 

do  ... 

2.  Simple  | 
do  . . . 

do  .  < 

1.  Simple . 


Withdrawn. 

Do. 

Do. 

Do. 

Do. 

G,20. 

G,  19. 

G,  24. 

G.29. 

C,14. 

A,  3. 

E,17. 

J,  27. 

J,  29. 

A.  6. 
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tilt  of  entrie* — (ooutiDned). 


■t  - 

ITmtlQO. 

ii! 

Ml  AlbM^tftCo 

VwwDe.  Bm.1* 

1.  SmplB.. 

5SS'S>Sr  ■■■■■:: 

Abllly.Fmce 

Ch4i™D™n.Fi»iie«-.. 

IS'  Hi<ll™&Son. 

^4 

W  '  D.M.Oibome&Co. 
SS,  Wsrier.Milcliea* 

1      ^ 

B™kport,ir,r:,U.S  .. 
Anbnm.N.r..C.B 

SprtDgfleid,  Obio,  n.  a.- 

....do 

....do 

A.' 2. 

as 

BHckiiy  gwd     It  would  take  too  long  to  follow  the  fortanes  of  all  the 
3aer'^'""'°*'in8tT»iiient8,  and  it  wonid  appear  invidious  to  cite  tbe  fiiil- 


FlQ.  145. — Joknitoit  Earvuter  Compaiis'a  ttHgle-whael  towp-rafes  reaper. 


ares,  which  were  not  many,    Two  maobines  did  especially 
good  work  in  heavj'  lodged  grain,  aad  qnite  a  number  did 
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(rood  service  in  staoding  grain.    Some  of  the  latter  fitiled,  ^ 
as  might  be  expected,  in  &Uen  and  carled  spots. 

!Bj  the  terms  of  the  order  of  the  Minister  of  Agriculture 
and  Comtuerce,  the  oi^ets  d!art  were  to  be  bestowed  upon 
naachines  which  manifested  "  exceptional  merit "  in  the 
trials,  and  not  for  merely  good  or  even  excelleut  work  no- 
d^r  onlioary  circumstances.  It  is  not,  therefore,  saying  too  w 
>K>«ieli  when  it  is  Btat«d  that  the  apparently  uufortuuate  lot" 
*>^  some  of  the  machines  in  having  to  deal  with  down  grain 
^^^xided,  under  the  conditions  of  their  entire  success,  to  give 
**l*.«m  an  exceptional  approbation. 


lUtrpinQ' 


'>  Champion")  tuxtp-ralit 


The  single- wheel  sweep-rake  reapers  of  the  Johnston  ^,^^'jy'^*^  •*"- 
Harvester  Company,  of  Lockport,  N.  Y.,  and  of  Warder,    wiiiwiey.sin. 
Mitchell,  &  Co.  ("Champion"),  of  Springfleld,  Ohio,  were "Hie "»per. 
Iwtli  highly  approved  for  their  performances,  and  were  se- 
lectwl  for  the  dynamometrical  trials  which  were  to  take  place 
on  a  future  day,  and  which  were  held  on  the  25Ui  ©f  July. 
The  table  showing  the  results  of  the  tests  is  on  pages       DjiuniDiniitr 
13*,  135,  and  it  may  be  added  that  the  time  required  on  that  ^iS.'"'^'  '"^ 
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chinf^Suf''^^'  ^^y  ^^^  making  the  series  of  trials,  three  tests  under  differ 

ent  conditions  with  each  of  eight  machines,  unfortunately 
prevented  the  inclusion  of  the  ''  Champion"  reaper. 

The  machines  mentioned,  of  which  cuts  are  given  oi 
pages  142, 143,  are  so  familiar  to  all  acquainted  with  the  con 
struction  or  operation  of  implements  of  this  clas8  thav  then 
is  no  need  to  occupy  space  in  detailed  description. 

Condition  of  the     The  grain  in  field  A  (see  map  oppositiB  page  120^,  when 

grain  in  the  field.  '^  .  .•  i  i?  i      i 

the  two  machines  m  question,  and  some  others,  worked 
was  much  of  it  as  flat  as  if  a  roller  had  passed  over  it,  am 
great  wonder  was  expressed  at  the  manner  in  which  th< 
work  was  performed.  The  farmer  upon  whose  grain  th< 
machine  was  to  operate  had  previously  remarked  that  h< 
would  agree  to  ^'  eat  any  machine  which  could  cut  grain  ii 
such  a  condition,''  but  it  was  done  in  very  clean  order,  anc 
the  threat  was  not  carried  out. 
Mmer'8"Back-  The  ouly  novelty  in  the  way  of  rakes — that  is  to  say, 
^^^  '  which  seemed  to  be  a  novelty  to  people  generally  in  France, 

though  well  known  in  America — was  Miller's  Buckeye  table- 
rake,  which  was  also  shown  at  Vienna  in  1873.  This  table- 
rake  arid  the  dropper  were  the  only  variations  from  the 
sweep-rake  now  so  general  in  Europe  as  well  as  in  America. 
Work  of  many     The  work  of  mauy  other  machines  was  very  satisfactory, 

other    machines        i*i  ■■•  -ii^'^ii'i  i  ii 

veryBatiBfactorj.  and   the  approval  IS  manifest  in  the  high-grade    medals 

which  they  received  from  the  Exposition  jury.  The  test 
was  made  to  enable  the  jury  to  determine  by  something  more 
conclusive  than  merely  viewing  the  machines  in  the  build- 
ings on  the  Ohamp  de  Mars,  but  as  the  machines  ai*e  numer- 
ous and  in  general  pretty  well  known,  it  is  not  tliought  nec- 
essary to  give  engravings  of  each. 
Reareta  at  the     It  probably  occiirrcd  to  many  other  members  of  the  jury, 

withdrawal  of  the        'j.    •»•/■  ^     j.i  *^        a.  j  t.  x»  ^i  -ii       ^ 

BritighmachineB.  as  it  did  to  the  writcr,  to  woudcr  why  some  of  the  excellent 

English  machines  were  withdrawn  from  the  competition 
after  entering  upon  the  roll. 
This  feeling  was  particularly  expressed  when  viewing  the 
Hornshy  &  reaping  aud  mowing  machines  of  Hornsby  &  Sons,  of  Gran- 
^^'  tham,  England.    Their  machines  were  remarkably  well  de- 

signed and  superbly  iinislied,  real  works  of  art,  and  should 
by  all  means  have  been  worked  at  the  competitive  trials. 

The  firm  is  on  the  alert,  and  states  tbe  following  advan- 
tages as  among  their  special  improvements  for  1878 : 

reapinsma-     **  New  spring-slide  for  holding  the  connecting-rod  in  the  knife,  in- 
chines.  stead  of  the  small  bolt  and  nut,  doing  away  with  aU  loose  parts  con- 

ments.    '°^™^®'  nected  with  the  knife  and  with  the  need  for  using  a  spanner. 

^*  Improved  leverage  for  raising  the  cutter-bar,  much  lighter  in  the 
lift  than  formerly. 


Mfrioli. 
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"The  cODDecting-iod  is  nincb  improved,  being  mnde  coDsidecably 
itTonger  and  moK  doMble. 

"  The  crank-pin  is  rendered  ess;  of  scceaa,  the  anicrewing  of  a  sin- 
gle nut  in  front  of  the  crank-plate  setting  the  rod  at  liberty. 

"TbeiQ-and-ont-of'gesr-leveris  now  worked  by  a  slight  movemeut  HonubyiiSoiut. 
of  the  driver's  foot,  witbont  need  for  him  to  leave  hie  eeat. 

'■TheSnger-baria  binged,  so  as  to  be  coDveniently  turned  up  for 
tiBTeling,  and,  when  tnmed  np,  ia  retained  b;r  ft  spring-catch. 


'  ^l>e  Gnger-bor  can  be  raised  to  pass  over  tbe  ewathes.  The  side 
'''"gbt  is  overcome,  and  tbe  weight  of  the  pole  taken  off  the  horses' 
mA\  All  nnte  are  lacked,  to  prevent  them  shaking  loose.  An  en- 
fiwlyiiew  pattern  of  frame,  wbichi8etn)ngpr,li|!hter,  and  morednrftble 
ll»ti  hitherto.  The  cutting-bar  is  brought  more  in  a  line  with  tbe  axle 
uT  the  roud- wheel  than  before,  so  as  to  ride  more  easily  over  iueqnali- 
tiesoC  land.  A  new  pattern  of  double-plated  fingers,  which  allow  all 
din  to  psas  away  without  liahility  to  clog  the  knives.  Efflcicut  oiling 
ippliances  ti>  all  bearings.  In  the  combined  machine  the  inconven- 
jeoce  of  ubaugiug  the  pole-plate  is  now  done  away  with,  as  no  addi- 
10  P  B VOL  5 
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J^gjv-'**'  tional  pole-plate  i*  raqnfred.  The  necBSiar  change  of  posiiion  is  el 
fect«d  hy  elidiDg  the  polo-plate  along  the  patent  bar  provided  for  that 
pnrpoM,  and  the  alteration  ia  eoailj  and  quickly  made. 

"An  arrangement  by  which  the  driver,  withoot  leaving  hia  seat,  hu 
complete  control  over  the  rakea,  and  can  canse  them  to  deliver  the  cat 
crop  lying  ou  the  platform  or  paw  over,  leaving  it  untoncbed,  to  make 
Hornsby  &  B,  larger  Bbeaf  for  delivery  by  the  following  or  any  other  rake.    The 
jSf-'nik^*""  '  P""!*"**  "''  "lis  arrangement  is  to  enable  the  machine  to  deliver  sheaves 
iFtgnre  ItT.J     of  eqnal  size,  though  the  crop  may  be  of  nneqnal  density.    The  appa- 
ratus by  which  the  rakes  are  controlled  is  eimple  and  requires  little 
snpervision  ou  the  part  of  the  man  in  charge  of  the  machine,  being 
provided  with  a  register-bar,  so  that  any  number  of  the  rakes  desired 
become  automatic  without  the  intervention  of  the  driver's  foot  as  each 
eaccessive  rake  passes." 


It  will  readily  occur  to  one  &iniliar  with  our  own  ma. 
chines  that  some  of  the  cited  improvemeuta  have  beex 
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adopted  io  the  United  States  for  some  time  past.    The  ^^^j^Jw-"^ 
improvements  specified,  as  those  of  1878,  indicate  tbe  cur- 
rent condition  of  the  mannfacture  of  harvesting  machines 
in  Englao!,  hy  the  enterprising  and  honorable  firm   of 
Homsby  &  Sons. 

The  combineil  machines,  1-horse  reapers  and  mowers  for 
oae  and  two  horses,  have  equal  excellence. 

The  machines  made  by  J.  &  F.   Howard,  of  Bedford,^;,*  ^iwmTI.' 
England,  arc  also  of  high  merit.    Those  of  Samuelson  &  »ke«iagie-wbeei 
Co.,  of  Banbury,  struck  the  writer  as  probably  abundantly    (t^reiw.) 
strong  enough  for  honest  work,  but  heavy  and  ungraceful. 

Seen  aiij-where,  iu  the  exhibit  of  any  nation,  the  reaper 
IB  esseDtially  American.  The  history  has  several  times 
been  written,  and  of  course  each  nation  forces  its  own  heroes 
forward.  National  pride  blinds  even  phUosophers ;  n'itness 
Arago's  absurd  laudation  of  De  Cans,  and  bis  feuilletoa  of 
the  "Madman  of  Bicfitre." 


Fia.  U9.—Ciimtiting'i  draper  {F^enaKy 
Tbis  is  no  place  to  enter  upon  lengthy  general  discussion,    ^^'*^'*"',^' 
^^'^ihpropoB  of  the  subject — reapers — the  result  of  a  careful  *^°'^   A'''''ri' 
*'*>niparison  of  the  French  reapers  will  serve  to  point  the™n> 
moral. 

There  woto  ten  French  exhibitors  of  harvesters  at  the 
Exposition,  as  follows: 
1.  Liot,  of  Eouen.  iJ^"*"  **"'^ 

I  2,  Albaret,  of  Lianconrt  {Oiae). 
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Beapingma-     3.  Limare,  of  F^camp. 

chine  trtau.  '  *^ 

French  exhib-     4.  Cumming,  of  Orleans  (Fig.  149). 

5.  Hurtu,  of  Nangis. 

6.  Pinet,  of  AbHly. 

7.  Hidien,  of  ChSteauroux. 

8.  Eenard,  of  ITantes.    (Mower  only.) 

9.  Palente,  of  Blangy-les- Arras. 
10.  Laelier,  of  Soissons. 

Tnts^n"^^"  °'  ^®  comparison  following  will  apply  in  general  to  En- 
glish machines  also,  and  it  is  unnecessary  to  travel  farther, 
for  beyond  the  countries  mentioned  there  is  no  competition 
worth  mentioning.  No  reapers  were  shown  firom  Spaia, 
Portugal,  Eussia,  Austria-Hungary,  Switzerland,  Belgium^ 
or  Holland. 

The  machines,  then,  are  strictly  on  American  models. 

All  the  machines — ^reapers  and  mowers — have  the  hori- 
zontal straight  cutter- bar  projecting  into  the  grain,  the  knife 
with  triangular  sections  reciprocated  horizontally  in  slotted 
guards  by  pitman  and  gear  connection  with  the  ground- 
wheel  of  the  carriage. 

Then,  again,  every  one  of  them  has  a  frame  hinged  di- 
rectly to  the  axle  of  the  carriage,  or  intermediately,  to  iailow 
of  the  vertical  adjustment  of  the  height  of  cut. 

Every  one  has  a  divider  in  the  grain  and  a  gathering- 
board  at  the  caniageside  end  of  the  finger-bar. 
the  French  and     Evcrv  reaper  iu  the  French  section  has  a  set  of  revolving 

American    reap-  . 

era  exhibited,     sweep-rakcs.  Controlled  by  the  Johnston  double  cam  and 

switch.    Each  one  of  them  has  also  its  adjustments  by  means 
of  levers. 

A  number  of  the  machines  have  the  complete  four  adjust- 
ments, namely : 

1.  For  raising  the  cutter  to  regulate  the  height  of  cut. 

2.  For  giving  more  or  less  pitch  to  the  guards  relatively 
to  the  ground. 

3.  For  operating  the  switch  of  the  rake-cam. 

4.  For  throwing  in  and  out  of  gear  with  the  drive- wheels. 
All  the  machines  have  the  last  mentioned. 

Nos.  1, 3, 6,  and  7  of  the  list  of  firms  have  all  the  four  ad- 
justments. 

Of  the  other  features  of  the  machines  it  may  be  mentioned 
that  they  are  all  right-hand  cut,  turning  "  gee,"  as  we  should 
say,  though  I  own  it  is  impossible  to  give  an  idea  of  the 
sounds  which  a  French  driver  utters. 

Of  the  reapers,  Nos.  1, 3, 9, 10  are  two-wheeled  machines. 
The  others  (except  8,  which  is  a  mower)  are  single-wheeled. 

Nos.  1,  2,  3,  6,  9,  10  are  hind  cut  5  Nos.  4,  6,  7,  middle 
cut ;  that  is,  even  with  the  main  axle. 
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The  seate  are  nearly  all  well  over  to  the  near  (left)  side  ^^cMiJ'^u''™^ 
\he  machine,  and  in  some  cases  the  driver's  perch  is  on  a 
binged  frame  extending  away  out  beyond  the  drive-wheel, 
and  serving  as  a  partial  countfrbalance.  The  hinged  seats 
are  iu  Nor.  4,  5,  T.  Xo.  2,  the  "  Persi^v^rante,"  has  a  seat 
Torward  on  the  tongue  between  the  horses. 

So.  4  has  a  dropi>er,  which  was  first  invented  by  Ogle,  in       compaHMn 
England,  in  1822,  but  never  came  to  anything.    Thia  was  the  ^Micti  tl° 
really  a  remarkable  invention,  as  it  had  a  reciprocating  knife-  eneiiiiuud?*'' 
bar  drawn  by  horses  in  advance,  cutter-bar  projecting  at 
the  fide,  a  reel  to  gather  the  grain  to  the  knife,  and  a  grain- 
platform  which  tilted  to  discharge  the  gavel.    If  it  had  only 
been  better  built  and  better  appreciated,  what  a  different 
liistorf  the  reaper  might  have  had!    It  was  stillborn. 

No.  4  (Fig.  149)  had  also — what  I  noticed  among  some  En- 
glish droppers — a  second  seat  on  the  carria^  for  the  raker. 
In  some  parts  of  the  United  States  we  do  not  consider  a 
takfT  necessarj'  with  machines  of  this  class.    The  slats  of 
their  droppers  are  about  three  inches  wide,  and  with  inter- 
vals between  them  less  than  their  width.    This  may  account 
for  the  need  of  a  man  to  rake  off.    With  us  the  slats  are 
narrower,  and  when  the  dropper  falls  the  heads  of  the  grain 
<^tch  in  the  stubble,  and  the  gavel  drags  off  easily  and  in 
iTood  order.     I  notice,  however,  one  American  dropper  with 
^  raker's  seat  and  rake.    Cumming's  machiues  are  much 
*bove  the  average  of  the  French, 


Flo  loO — Walltr  A    WoocPt  »i*gU-hor»e  reaper 
Single-horse  reapers  were  exhibited  by  several  firms,  the  Homsiir  &  Sodk 
best  being  by  Walter  A.  Wood,  of  the  United  States,  and 
fjy  Homahy  &  Sons,  of  England. 


Jfotrfnff^no-  XOWSRB. 

ntlriali. 

The  mowers  worked  Id  a  50-Bcre  field  of  lacem,  near  tlie 
hendqnarters  tent  (see  map  opposite  page  120)  set  up  for 
the  general  management  and  for  refreshments.  The  liicem 
was  a  second  crop,  and  though  not  very  light  was  so  open  in 
its  growth  as  not  to  afford  so  severe  a  test  as  close  grass 
with  a  woolly  bottom.  It  is  therefore  needless  to  say  that 
most  of  the  machines  worked  Batisfactorily  and  no  excep- 
tion could  he  taken.  There  were,  however,  some  differences 
in  the  qnality  of  the  work  and  very  great  differences  in  the 
workmanship  of  the  machines  and  ia  their  mechanical  de- 
sign and  construction. 
Entries  of    The  mowcFS  entered  for  the  trials  were  as  follows: 


-Kir 

ITanie. 

Nation. 

irsa." 

^j 

BunI  tt 

Think.  G™M  Britoin  

MaDchMter,  Great  Britain. . . . 

Ayr,  Cuiada 

UnuilbaiD,  Orest  Britain 

LElah,  Great  Britain 

Banliury,  Great  Britain  

HooaiRk  Falla.  N.  Y.,  D.  S  . . 
^ringtield^o,  U.S 

Withdr. 

«« 

HatiWUacGregotiCo 

Wand  33 

gajlf, a  :::::::■ 
w^'a^d  Wood :::::::. 

Wlthdram. 

gi 

lucoi-^ekTco '..": 

1).  M.O.boniB&Co  -.. 
w'rrtw,  ilitcheU.'&Co: 

WiUripa™. 

SandW 
T«>d:i 

Cummlng 

Cbiles'uniu  I.  France 

FiQ.  151.— TTAifcIcy'f  "Nan  ChampUm"  mmeer.     Warier,  Mitehtll,  ^  Co. 


As  was  remarked  in  regard  to  reaping  machines,  the  wealth 
of  the  show  in  mowers  was  so  great  that  no  detailed  deacrip* 
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tion  can  be  giveh  even  of  those  the  work  of  which  was  un- chitJ^au^'^''^ 
impeachable. 

The  most  novel  feature  in  the  mowers  exhibited  in  Paris 
was  the  working  movement  of  the  "Few  Champion''  mower 
shown  by  Warder,  Mitchell,  &  Co.,  of  Springfield,  Ohio.    A  eu,  &  ca' 


"New    ChMn- 
pion  "  mower. 


Fig.  152. —  Working  movement  of  the  **New  Champion"  mower, 

^^^^  view  of  the  machine  is  shown  in  Fig.  151,  and  a  front 
^xew  of  the  working  movement  in  Fig.  152,  the  foot-board, 
®^^t,  and  tongue  being  removed.  Fig.  153  is  a  view  of  the 
^^^^illating  cog-gear. 

This  new  principle  dispenses  with  much  of  the  or<liii8.ry^jj^*^|pJ*^^| 
^Bchinery  and  gearing  used  in  other  mowing  machines  and  ^^^'^{"S^  i5, 
^inbodies  a  new  mechanical  movement.    There  are  practi- 152.  isa. 
^^Uy  but  two  pieces  used  between  the  main  axle  and  the 
feiifepitman  for  communicating  motion,  one  being  a  small 
^vel  cog-wheel  secured  to  the  axle  (seen  on  the  left  in  Fig. 
^53),  and  the  other  a  similar  wheel  secured  to  the  frame 
^iid  made  to  gear  into  the  first.    This  second  wheel — or 
^sk^oes    not  rotate,   however,  but,  being  hung  on  a 
gimbal-joint,  it  makes  a  succession  of  rapid,  serpentine 
^brations  around  the  face  of  the  other  wheel ;  and  an  arm 
extending  from  this  vibrating  cogged  disk  down  to  the 
faiife-pitman,  and  connected  to  the  same  by  a  ball-and- 
^tet  joint,   gives  the  knife  the  required  reciprocating 
motion.     There  is  only  one  rotating  bearing  besides  the 
niain  axle  on  the  machine,  and  that  is  not  a  part  of  the 
movement  proper,  but  supjwrts  a  fiy- wheel,  which  simply 
a^ts  in  giving  the  required  regularity  and  steadiness  of 
motion. 

There  are  always  11  cogs  in  contact,  thus  distributing  the 
wear  over  a  large  surface  and  reducing  the  strain,  friction, 
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Mi»Hng.t»a-  ^q^  i^ieaT  upOD  individual  cogs.    The  machine  mug  smoothi 
aod  with  bat  little  noise. 

The    "  New    Champion 
mower  has  the  four  adjus 
meuts: 
■Kew  Cham-  ,.|    C/t^jHB'  S  lt#^™™C'^     1-  FoF  putting  in  and  ot 
I  of  gear. 

2.  Heigbtofheelofcuttei 
bar. 

3.  LiftlDg  the  point  of  tin 
Fig.  153.— 0«cii(a(iiisr  tog-gear  of  (fttrbar. 

•'Nc«>  Champion"  mower.  ^   Tipping  the  teeth. 

The  former  "ChampiOQ"  mower  had  but  three  of  thea 

adjustments,  lacking  tbe  lift  for  the  point  of  the  bar. 

Ill     The  cutter-bar  is  operated  and  controlled  by  two  levers 

'one  for  the  foot  and  the  other  for  the  hand,  and  by  the  usi 

of  these  levers  either  end  of  the  catter-bar  may  be  throwi 

op  at  any  angle  or  to  a  vertical  position,  all  without  throw 

ing  the  machine  out  of  gear  or  stopping  the  knife.    Thi 

cutter-bar  may  also  be  folded  and  secured  for  transports 


tion  by  the  driver  without  leaving  his  seat,  and  by  the  us 
of  the  tilting-lever  the  height  of  cut  may  be  changed  an* 
controlled  instantly.  By  the  use  of  this  lever  the  cut  ma; 
be  lowered  and  the  points  of  the  guards  turned  down  fo: 
picking  up  badly  lodged  grass,  or  the  cut  may  be  raiset 
and  the  points  of  the  guards  turned  up  so  as  to  cut  bigl 
or  readily  pass  over  obstructions;  or,  when  desired,  thi 
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tiltjog-lever  may  be  so  arranged  as  to  allow  the  cutter- ^^^^J^jj*-"* 
bar  and  gnards  to  oscillate  and  perfectly  follow  tbe  on- 
even  surface  of  the  grotind. 


Fio.  1S5. — Jultntan't  "Ntie  Biiefajs"  mimer. 


The  draft  of  the  team  jb  not  npoD  the  pole,  but  through  a 
<haft-rod  directly  connected  to  the  cattiug  apparatus  in 
aach  a  way  that  a  portion  of  the  weight  of  the  flnger-bar  is 


Fio.  lSe.—Wtlliai»  Ai 


esrried  or  suspended  by  the  draft  of  the  t^m,  leaving  only 
a  safficient  i>ortion  of  the  weight  of  the  catting  apparatus 
upon  the  ground  to  secure  smooth,  clean  cutting  at  any 


>4  mnVERSAL   exposition   at   FASttL,  MTB. 

Wamnjf-mo-  desired  ^■p'i^t     "Sm  srrangeinent  also  dispenses  with  th« 
veoessity  of  small  carrying -wheels  for  the  flnger-bar. 

The  movers  selected  for  the  dynamometrical  test^  wei-- 
two-horse  machines;  those  of— 
torZ"^     Warder,  Mitchell,  &  Co.,  "New  Champion." 
Betri«it«t^     -Walter  A.  Wood  (new  mower). 

Aultman  &  Co.,  "New  Buckeye." 
William  Anson  Wood,  "  Eagle." 
The  resolta  are  shown  hi  the  table  on  pages  134,  135. 


yfiiut  A.     The  machine  of  Walter  A.  Wood  gave  great  satiBfaction, 

dtowep'      ""'  the  constraction  being  remarkably  simple  and  the  workman- 

^''™  "**•'    ghip  excellent.    The  results,  shown  in  the  table,  prove  the 

simplicity  of  construction  and  the  careful  finish.     Fig.  154 

shows  the  machine  as  adapted  to  one  horse,  the  ftinctional 
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parts  being  sobstantially  tlie  ssne  jb  the  two  machines,  dif- 
feriag  in  their  proportions  merely. 

There  is  probably  more  opening  in  Enrope  than  in  Amer- 
ica for  one-horee  machines,  inasmuch  as  the  avra-age  size  of         one-bone 
holdings  is  smaller,  and  there  are  relatively  more  farmers 
there  owning  but  a  single  horse. 

The  "Buckeye"  mower  (Fig.  155)  is  too  well  known  and      ,"No»  Bue* 
appreciated   to  require  lengthy  description.     It  and   the    (fiRora  ii».) 
"Eagle"  mower  {Fig.  156)  were  included  in  thedjanmomet-^jjj^,^;^^!! 
ricai  trials,  and  their  record  is  on  pages  134, 135.    The  John-  ""J^^  ,jj^, 
eton,  Osborne,  and  some  other  mowers  worked  well,  and, 
had  time  permitted,  might  have  well  been  included  in  the 
tests. 

Among  the  English  mowers  at  the  Exposition,  unfortu-        ^'^'^ 
natcly  not  at  the  trials,  was  the  "Paragon"  of  Homsby  &  ■Pmimgou'inow- 
Sons,  of  Grantham,  England.    So  large  a  number  of  prizes    (Fipm  u7.) 
hare  been  taken  in  England  by  this  machine  that  it  would 
hare  been  very  interestiug  to  have  seen  it  in  competition 
with  the  American.    The  records  of  the  Taunton  trials  of  the 
Royal  Agricultural  Society  in  1875  give  the  highest  com- 
mendation to  this  machine  over  all  competitors  in  respect 
to  lightness  of  draft. 


Pio.  158. — Cumming'a  "La  Fyanfttlte"  nMWwr. 


The  mower  "Za  JVanpawe,"  made  by  Camming  &  Oo.,  of  "^ 
OtleaQs,  France,  was  among  the  best  of  the  French  mowers, 
ami  Kference  should  also  be  made  to  the  machine  of  Bodin, 
of  Bennes,  but  the  French  machines  were  decidedly  inferior 
in  Btyle  and  workmanship  to  either  the  English  or  American. 


Lavm-mowen.  LAWIf-MOWBRB. 

Lawn-mowers,  excellent  in  workmanship  and  effective  iD 

use,  were  exhibited  by  several  American,  English,  and  French 

firms.    They  were  shown  on  the  lawns  of  the  Champ  dc 

Mars. 

Archimc^eaii-     The  differences  between  them  were  principally  in  size  and 

screw  DriiiCiDlOs  *.        »/ 

in  details,  the  general  system  of  the  spiral  (so-called  <'Ar 
chimedean")  knife  being  found  in  almost  all.  Some,  how- 
ever, had  detachable  and  adjustable  blades,  which  were 
preferred  to  those  which  only  ground  a  sharp  edge  on  the 
spiral  flange.  So  also  of  the  edge  against  which  the  spiral 
knife  cut.  Those  in  which  this  was  a  detachable  blade  wen 
superior. 
Exhibitors.         Amoug  others,  the  following  were  exhibited : 

Hill's  ''Archimedean''  lawn-mower,  Hartford,  Conn. 

Graham,  Emlen,  &  Passmore's  "Philadelphia,"  Philadel 
phia,  Pa. 

Lloyd,  Supple,  &  Walton's ''' Pennsylvania,"  Philadelphia 
Pa. 

Ghadbom  &  Gold  well's  "  Excelsior,"  Newburgh,  N.  Y. 

Samuelson's  '*  Favorite"  and  "Amateur,"  Banbury,  En 
gland. 

Picksley  &  Sim's,  Leigh,  near  Manchester,  England. 

Several  of  these  had  boxes  to  contain  the  cut  grass. 
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STBAM'RSAPBR,  SUtm-r«aper. 

On  the  field  of  Marmont  was  exhibited,  for  the  first  time  in  ^^^^^^  ^  ^""^ 
Trance,  the  steam-reaper  of  Aveling  &  Porter,  of  Boches- 
ter,  England.  It  consists  of  a  wide-swath  reaper,  on  the 
"Bell"  principle,  driven  by  a  traction  engine  at  its  rear.  It 
was  a  striking  revival  of  the  machine  invented  and  used  by 
the  Rev.  Patrick  Bell,  at  Forfar,  Scotland,  in  1828,  but  cut  jgg^^"'*  '^^p*^- 
a  swath  of  12  feet  wide  at  the  rate  of  2^  miles  per  hour, 
over  doable  the  work  of  the  Scotch  machine.  This  was  no 
extraordinary  advance  in  point  of  economy,  as  the  Bell  ma- 
chines worked  with  two  horses  and  laid  the  swath  in  the 
same  manner.  The  Aveling  &  Porter  machine  had  a  nomi- 
nal power-five  or  six  times  as  great. 

like  its  prototyi>e,  the  tongue  of  the  machine  extends  to       DescriotioD 
the  rear,  the  power  being  behind,  but,  instead  of  a  pair  of  ration  of  st^m- 
horses  hitched  to  the  end  of  the  tongue  and  facing  their '**^'^' 
work,  a  10  or  12  horse  traction  engine  pushed  the  reaper 
into  the  grain,  the  cutting  apparatus,  grain-reel,  and  endless 
discharge-apron  being  worked  by  gearing  driven  by  an  end- 
less chain  from  a  sprocket-wheel  or  the  fly-wheel  shaft  of  the 
engine.    The  endless  apron  is  inclined,  and  discharges  the 
cot  grain  in  a  regular  and  continuous  swath  on  the  left  of 
the  machine,  with  the  butts  towards  the  engine  and  out  of 
the  way  of  the  latter,  which  followed  in  the  rear. 

In  front  of  the  engine  is  a  crane  with  tackle  operatable 
from  a  drum,  which  may  be  thrown  in  connection  with  the 
engme  when  required.  During  the  turning  of  corners  while 
at  work,  and  in  transporting  the  apparatus  to  and  from  the 
field,  the  reaper  is  lifted  and  hangs  suspended  from  the 
crane. 

The  machine  is  operated  and  guided  by  one  man,  the  va- 
rious levers  being  conveniently  placed ;  so  that  the  reaper 
may  be  raised  or  lowered,  the  locomotive  moved  forward, 
backed,  or  guided  to  left  or  right,  and  the  gearing  which 
controls  the  functions  of  the  reaper  proper  put  into  or  out 
of  operation. 

The  machine  did  very  good  work,  but  it  can  hardly  be    Perfonnance 
said  that  it  was  regarded  as  of  much  practical  value.    The 
same  objection  was  made  to  it  that  has  always  been  justly 
nrged  against  that  form  of  steam-plow  in  which  a  moving  wrongprincipib. 
locomotive  drags  the  plows  behind  it  over  the  ground.  With- 
out pretending  to  state  accurately  the  relative  proportions 
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of  tbe  power  which  was  exerted  in  moving  the  traction  en-    fJJJJ^'^JKr* 
ginB  itself  and  in  moving  and  operating  the  reaper  proper^  *^' 
it  was  thonght  that  less  than  one-half  of  the  power  exerted 
^would  have  been  sufQlcient  to  have  cut  a  swath  of  the  same 
T^idth  had  the  reaper  been  drawn  by  a  wire  rope  on  the   comparfaon  of 
roandabont  method  of  installation,  and  which  is  sof&ciently  biio    witiT^^^ 
e:xplained,  for  the  present  purpose,  in  the  section  treating  to^"™^*^     *^" 
€>-£  steam  cultivation.    (See  pages  71  to  73.) 

The  agent  remarked — what  is  the  best  that  can  be  said 
-fkyr  it — ^that  it  was  not  designed  as  the  best  reaper  for  a  man 
-v^ho  had  to  buy  a  reaper,  but  was  intended  for  persons  who  ,j5"««®**«^  *2°* 
rxsQ  a  locomobile  on  their  farms  for  other  purposes,  and  -which  it  may  be 
xeqoire  an  attachment  to  enable  this  engine  to  be  useful  in 
Ixarvesting  also.    It  requires  a  great  deal  of  room  at  the 
comers  to  turn  itself,  but  this  difficulty  vanishes  when  a 
couple  of  swaths  have   been  cut  around  the  field.     For 
liandy  use  in  getting  at  down  or  lodged  grain  it  is  not  a 
stiooess. 


HwH-fta.tU. 


BOSSERAMXS.  ETC. 

The  hay-tedders,  horse-rakes,  and  hay-h>ader8  entered  ftir 
the  trials  were  as  follows : 

If m£iiT«  of  Duoblnb 


Btunford.ai«it  Britain.. 

Leigh,  Grut  Britain 

D^jton.O"-'-  ■^-■•-'  =■-■■ 


I  Strattoa  &  Cuilom , . 


iStaXi 


iue.  Fa.,  Culled  StitM   Hay-lowler. 


mmt"^  °'  ""^      These  were  worked  at  Mannont  upon  the  afternoon  of  the 
day  on  which  the  reapers  operated,  July  22,  1878,  in  the 
field  of  lucern  which  the  mowers  cat  in  the  moruing. 
""s^d     '^'*®  French  and  English  hay-rakes  are  heavier  and  more 

■^  expensive  than  the  American,  and  are  usually  all  of  iron. 
The  round  steel  teeth  of  the  American  rakes  are  preferable 
Ui  the  flat  heut  bars  of  the  European  implements,  are  lighter, 
cheaper,  and  more  pliable. 

-'■  Fig.  160  shows  a  representative  rake  exhibited  by  Gnil- 
lenx,of  Segr6  {Maineet-Ijoire\  France.  To  dump  the  load 
the  gang  of  teeth  is  tilted,  the  front  ends  downward ;  clear- 
ing-bars are  in  the  alternate  spaces  between  the  teeth.  The 
tilting-lever  projects  far  over  to  the  rearj    the  operator 


Fig.  l&i.—Eone-ralas.     C.  GitilUiict,  Segr^,  France. 
walks  behind.    The  implement  is  all  of  iron.    The  price  is, 
with  20  teeth,  180  ft.  j  with  28  teetb,  270  fr. ;  and  there  are 
three  sizes  between  these  limits. 

The  English  firm  of  Picksley,  Sims,  &  Co.  exhibited  the 
Jlop-over  rake  as  "the  American;"  bnt  the  United  States 
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boTse  hny-rakes  were  well  represented  by  John  Dodds,  B.  C.  Ei>rn-tiita,tit. 
Tsjlor,  and  J.  W.  Stoddard  &  Co.,  aU  of  Dayton,  Ohio;  the 
Bay  State  Kake  CompaDy,  of  Winchendon,  Mass.;  Coates  &  u^SSl!'*"   **' 
Co..  of  Alliance,  Ohio ;  and  Markt  &  Co.,  of  New  York. 

Fig.  161  is  a  French  riding  horse-rake,  made  hy  Lhuillier,    """'ii'^' 
ofDjjon  {Cote  iTOr).     It  has  a  friction-band  on  the  bub, 
broaght  into  action  by  a  foot- lever,  to  tilt  the  rake  and  dis- 
charge the  load  by  the  revolution  of  the  wheel. 
Tlie  prices  of  Lhnillier's  r^es  range  as  follows : 

i4te«tfa,  irithseat 260 

!6te«ih,  with  Mat 2e0    ^     ^  ^ 

S8  teeth,  with  «eat ■™    ^^=''  '"^ 


FlQ.  161. — Siding  kone-raJu.    H»inier,  Dyon,  France. 
The  self-discharging  apparatus  is  found  in  quite  a  number  ^ 


of  American  rakes ;  those  of  Markt  &  Co.,  of  New  York ; 


*^0-  lSi.-~S^-duMpiHg  riding  horae^ake.    Jaatet  f  Frederick  Boward,  Bt^ford, 
Englamd, 
11  P  a TOL  5 
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^g^««^^^^  Stoddard  &  Co.,  of  Dayton,  Ohio ;  Bickford  &  Huffinan,  of 
ing  apparatus.    MacedoD,  N.  Y.,  and  some  others.    The  friction-band  is  also 

used  on  the  Howard  riding  rake  of  Bedford,  England,  as  in 
Fig.  162. 
Howard's  lake     The  prices  of  Howard's  rakes  vary  with  the  number  of 
teeth,  the  width  of  the  machine,  'the  diameter  of  the  wheels, 
and  the  weight. 


(Figure  162). 


Number  of  teeth. 


Siz4>8  and  24. 
iM^ces.  28 . 

24 
28. 


Width  of  Diameter  of 
machine.      wheels. 

Weights 

Price. 

Fut. 

8 
7 
8} 

Inches. 
42 
42 
52 
57 

Pounds. 
588 
616 
644 

784 

S,.  s.  d. 

10  10    0 

11  0    0 

12  10    0 
14    0    0 

Anglo-Ameri 
can  horse-rake. 


The  wheels  are  of  wrought  iron  and  the  teeth  of  fluted 
steel. 
Action  of  rake.  When  uscd  as  a  riding  rake  the  load  is  dumped  by  a  foot- 
lever,  which  brings  a  friction-brake  into  action,  causing  the 
rake-head  to  make  a  portion  of  a  revolution  around  the  axle, 
tipping  up  the  gang  of  rake-teeth  and  discharging  the  load. 
The  clearer-rods,  six  in  number,  reach  from  the  axle  to 
the  rear  horizontal  bar,  on  which  the  hind  leg  of  the  seat  is 
supported. 

When  the  operator  is  walking  behind,  the  brake  is  oper- 
ated by  a  hand-lever. 

The  so-called  "Anglo-American^  rake  shown  by  Howard 
&  Co.,  of  Bedford,  England,  bears  a  strong  similarity  to  the 
above.    It  has  the  clearer-bars  projecting  rearwardly  from 

the  wooden  axle,  the  self- 
dumx^ing  brake  arrange- 
ment, and  is  sold  in  Eng- 
land for  £7 108.  The  im- 
plement has  24  teeth,  52" 
wrought-iron  wheels,  is 
Sy  wide,  and  weighs  450 
lbs.  The  24  tooth,  o'J''- 
wheel,  7j'  wide  English 
machine  weighs  G44  lbs., 
and  is  quoted  at  £12  lOs. 

Howard's  self-dumping 
horse-rake  has  a  method 
for  adjusting  the  pitch  of 

the  teeth  to  suit  the  na- 
na 163.^Haward'8  syBtem  of  adJusUng  ^^^^  ^j  ^^^  ^^^  ^^^ 

horse-rake  teeth,  ^  u.       ^  xv.  j 

state  of  the  ground. 
When  the  land  is  soft  or  loose,  the  teeth,  if  set  as  shown 
in  black  lines,  will  skim  the  surface  without  collecting  rub- 


Howard's  self- 
dumping  rake. 


Acljusting  the 
pitch  of  the 
teeth. 
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AdjM 


bifth.    By  turning  the  handle,  the  teeth  can  be  made  to  rake  ^° 
in  anj'  intermediate  position,  or  bronf^ht  up  to  the  extreme  tbe 
pitch  shown  by  the  dotted  lines.    For  ordinary  work  the 
pitcb  is  adjusted  midway  between  the  extremes  of  the  move- 
ment. 
Jd  raking  stabbles,  the  teeth  can  be  r^sed  by  the  shift-    Hovarda 

iDg'-stop  on  the  qaadrant,  so  as  to  run  quite  clear  of  the 

groand. 
The  Banaome  rake  (English)  is  also  self-dumping.  suuoi 


Fic.  l^—WaJUmf  l^jfrtAe.    Jamt*  f  Fivdtrtde  Hoteard,  BeSford,  En- 

Howard's  walking  bay-rake  is  one  of  the  most  substantial 
of  its  cLiss,  and  is  made  of  varioua  sizes. 


TnmlDK  nl 
iobeTtWatl 


Fio.  ie6.—Tur»tiif  raJce.     Biek^it  f  WatU,  Konrich,  England. 

Teeth,  24  to  28;  wheels,  diameter,  32"  to  42";  width,  i^  ^™^^^°''' 
toSJ'j  weight,  4i  to  5i  cwt;  price,  £9  5*.  to  *10  15s. 
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^^^^a^    The  8baft8  are  attached  to  the  central  axle,  which  also 
(Fisnn  iM).      foriDS  a  fulcram  on  which  the  teeth,  when  being  raised,  an 
balanced.    The  pitch  of  the  teeth  is  altered  by  means  of  the 
regalating-holes  in  the  radius-bar  which  passes  through  the 
name-plate. 
■ftiniiDg  ™kB,     A  tnrniug  rake  on  a  wheeled  axle  was  exhibited  by  Riches 
(Ficore  1SSJ.       &  Watta,  of  Korwich,  England.    The  discbarge  is  made  by 
pressing  »  foot-lever  at  the  right  of  the  seat,  when  the  tooth- 
axle  is  disengaged  and  the  loaded  rake  revolves  to  the  rear, 
discharging  the  load.     Having  accomplished  half  a  revola- 
tioD,  the  foot  being  removed  from  the  lever,  the  other  rake 
is  arrested  at  its  working  position  and  the  work  is  resumed. 
The  absence  of  shock  as  the  rakes  fall  into  position  is  par- 
ticnlarly  urged  as  an  advantage. 
Prfoe.  The  price  is  from  £21  to  £24. 

A  reversible  rake,  in  which  the  tengtli  of  the  rake  can  be 
thrown  in  line  with  the  shafts  to  enable  the  machine  to  pass 


TlQ.  K&.~Bever9(bte  horie-rake. 

narrow  gateways  and  doorways,  was  shown  in  the  Freuch 
section. 
Houinniri^''  Of  the  American  rakes  exhibited  may  be  mentioned  the 
oodd*  {Figure  HoUingsworth  horse  hay -rake  (Fig.  167),  made  by  John 
Dodds,  of  Dayton,  Ohio,  which  obtained  the  gold  medal  for 
simplicity  and  efficiency,  after  trials  in  the  field,  raking 
green  lacern  of  the  second  growth,  at  Marmont,  near  Paris, 
July  22, 1878. 

The  teeth  are  independent,  and  may  be  set  any  distance 
from  the  ground  by  slipping  them  endwise,  each  being  held 
by  its  own  jam-screw.  Tliey  are  thus  set  up  for  gleaning 
and  set  down  for  meadow  work.  This  also  admits  of  draw- 
DMCTiptioD.  ing  the  end  t«eth  forward  of  those  in  the  center,  so  as  to 
gather  the  hay  inward  and  prevent  its  scattering  out  at  the 
ends.  The  upper  end  of  each  tooth  plays  upon  a  spiral 
spring,  which  allows  the  point  to  rise  and  pass  an  obstrnc- 
tion.    It  is  operated  by  hand  and  foot  lever. 
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JIoTM-rSitM,  ds. 

BiySUMBkke 

WincheDdon,  Mass.,  is  self-dnmping,  that  is  to  say,  a  foot-  compuj. 
lever  coDoects  temporarily  the  rake-head  with  the  wheels, 
so  that  the  onward  motion  of  the  wheels  damps  the  load. 
It  damps  from  both  wheels,  and  is  operated  entirely  by  the 
foot  The  teeth  at  each  end  are  broaght  forward  of  those 
in  the  center,  so  that  it  baa  a  tendency  to  roll  the  hay  ia- 


FiQ.  16i  —11  IHngtKoriK  honr  Any  ralct  John  IMi  Daylm,  Ohio 
nrd  and  prevent  its  roping  out  at  the  ends.  The  lateral 
st>J  of  eacii  tooth  limits  the  aide  motion,  and  each  tooth  is 
iwiepeudent,  so  that  it  can  pass  an  obstacle  without  iuter- 
Mig  nith  the  normal  action  of  ai^acent  teeth.  It  obtained 
*  silver  medal. 

The  Taylor  rake,  made  at  Dayton,  Ohio,  is  a  hand-lever   TB;i<nnke. 
operating  rake. 

The  "Tiger"  rake,  made  and  exhibited  by  Stoddard  &  ■■nger"  nu^ 
Co.,  of  Dayton,  Ohio,  is  a  self  discharging  rake,  dumping 
from  both  wheels.  The  discharge  is  accomplishe<l  bypress- 
•Dg  the  foot  upon  a  chain  conveniently  arrange^l  for  that 
purpose,  and  the  teeth  are  thereby  locked  to  the  rotating 
iile  and,  after  being  tilted  and  the  contents  discharged  by 
the  movement  of  the  horse,  are  antomatically  released  and 
P6«nme  their  work. 

The  hay-tedder  (French,  /aneuae)^  for  stirring  cut  grass  in    H«y-t«dder. 
tJ»  field  to  give  access  of  snn  and  air,  is  an  implement  much 
<ued  in  the  humid  climate  of  Europe,  but  of  comparatively 
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HsTffrndu,  ate.  littJe  value  to  US.     SiDgle  and  double  acting  hay-tedders 
were  exhibited  by  Guilleux,  of  Segr^  and  Bodin,  of  Trois- 


Croix,  Benues,  the  latter  implemertt  beiug  on  the  principle 
Bodin.  of  that  made  by  Howard,  of  England. 

The  price  varied  from  425  to  500  fr. 


J.   &,  F.  Hoir- 


Fredericlt  Howard,  Bedford,  England. 


In  one  hay-tedder  built  by  Howard,  of  Bedford,  England, 
the  forks  arc  disposed  in  zigzag  order,  four  series  of  three 
teeth  each,  so  that  the  work  ia  practically  uniform.  The 
throwing  in  and  out  of  gear  is  by  means  of  a  lever  placed 
on  thfi  side  out  of  danger  of  contact  of  the  forks  with  the 
arm  of  the  operator.  The  two  systems  of  forks  are  regu- 
lated at  -such  height  from  the  ground  as  may  suit  the  condi- 
tion of  the  crop.  The  fork-heads  revolve  at  a  rapid  rate, 
and  the  wire  netting  is  to  catch  the  hay  and  prevent  it  from 
covering  the  horse.  By  an  eccentric  movement  of  the  main 
axle  the  rakes  can  be  changed  ftom  a  forward  to  a  back- 
ward action,  or  vice  versa. 

Price,  525  fr. ;  wire  netting,  25  fr.  extra. 


TKIALS  AT  THE  ESPLANADE  DES  INTALIDES.     ,'«"J""»'f» 

talidtt. 
jrORSE-FOWSRS. 

"While  the  agricaltnral  engioes  were  retnitted  to  the  jary    sone-powei*. 
OB  steam-engines,  etc  (Class  54),  the  horse-po^rers  were  ex- 
amined along  with  thmshing  machines,  in  connection  with 
^hich,  indeed,  is  their  principal  use  on  a  farm. 

A  person  unacquainted  with  French  fartning  and  home-  ^J^'*  "^ 
steads  might,  from  the  style  and  predominating  size  and  «■  in  f"!™"- 
force  of  the  horse-powers,  arrive  at  the  correct  conclnsion 
that  on  French  farms  of  very  moderate  pretensions  horse- 
po'wers  are  kept  and  nsed.  With  as  the  thrashing  of  a  farm 
is  generally  done  by  parties  who  own  machines  of  large  ca- 
pacity, driven  by  8  or  10-horse  powers  or  portable  engines, 
and  taken  to  the  farms  of  a  neighborhood,  seriatim,  thrash- 
ing at  so  much  per  bushel. 

The  European  practice  is  generally  different,  the  straw  Enropem  owi 
being  valued  for  feed  or  for  sale  in  trusses,  and  not,  as  with 
as,  made  into  a  large  rick,  to  wliich  the  cattle  have  free  ac- 
cess; the  result  of  which  latter  is  that  they  eat  some,  tear 
oat  a  great  deal,  and  trample  it  all  under  foot,  eventually 
forming  a  very  fair  quality  of  mauure. 


Fio  170 — Oho-Iuww  over&MJ  Kor«^j)OtMr      T  Qautreau,  Dourdan,  Fra»oe. 


A  large  number  and  variety  of  horse  powers  for  1  or  2 
''orsea  were  shown  at  the  Exposition  The  larger  kinds, 
iBed  mounted  or  dismounted,  and  with  spur-wheels  and 
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Evnt-pown.  pinions  or  bevel-gearing,  are  mncli  like  onr  own,  bat  tic: 
smaller  kinds  and  t^rpes  may  perhaps  suggest  some  ideas  h 


FlO.  172. — Owrhtod  oohunfutT  htnt-povDer  trlfk  "barid-K^eeU     T.  Gamtrtatt. 
DourtUm,  J'Vaiioe. 
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'v'alne  to  as,  as  horso-powera  of  moderate  size  are  deserving   sort-ymtn. 
of  more  consideration  amoag  ns  than  they  receive  either 
firom  makers  or  farmers. 

The  small  horse-power  with  shafting  Fig  170  by  Gan  .^J^"'"*' 
ta'cau,  of  Doordan  {8eine-et-0%te)  France,  is  founded  on  a 
column,  the  connecting-shaft  go- 
ing overhead.  The  horse-power 
stanilBontheoutsideof  tbebnild 
in£:,aiid  the  power  is  vransmitted 
by  a  bevel  master-wheel  and  pin 
Km,  spnr-wheel,  and  pinion  to 
thepalley-shaft,which  latter  has 
a  speed  of  60  revolutions  per  mm 
nte  with  an  ordinary  speed  of  the 
borse  which  is  attached  to  the 
sweep. 

From  the  Rhafte  in  the  build 
ing  different  instrument  (Pinte 
*"»«(r,  as  they  are  termed,  are  op- 
crated.  Such  are  the  straw 
cutter,  root-washer,  root-cntter 
grain-bruiser,  etc. 

The  column  is  simply  bolted 
te  a  fonndat  ion- plate  or  pillar  and 
the  trall-geariug  and  shafting  to 
a  wall-plate,  with  bat  little  ex 
pense  of  fittiug,  the  work  being 
snmply  to  line  and  level  the  shaft 
iog  in  hoses  already  preparetl  and 
Wsily  attached  in  place. 

Pig.  171  is  another  form  of  pd 
'»r  horsepower  with  pinion  m 
'oternal  spur-wheel  and  bevel- 
gears  above,  the  shaft  iiassing 
through  a  wall  to  the  machinery 
•"  tbe  interior  of  the  building. 

Pig.  172  is  another  form  of 
'*lnmnar  horse-power,  adapted 
^OT  one  or  two  horses.  It  is  one 
"^  the  lightest  and  cheapest 
fonns. 

The  head  is  movable  on  the 
"wt  of  the  column,  so  as  to 

i^iiwt  the  band-wheel  in  any  radial  direction  from  tbe 
wlpnin  as  an  axis.  It  may  thus  be  made  to  do  duty  with 
either  one  in  torn  of  a  numeroas  series  of  machines  in  a  cir- 


(Hntr«n'B 
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^^^Sreaa's  ^^^^  arrangemtot  aroand  the  horse-power  as  a  center,  such 
hor8e-power(Fig.  as  a  chaff-cuttcr,  root-cutter,  com-sheller,  cider-mill,  chum, 

ore  17i).  ^  '  .  ^  ^  ' 

or  what  not. 

The  speed-multiplier  is  an  arrangement  of  spur-gears  and 
pinions  on  the  cruciform  foot-frame,  which  is  anchored  or 
staked  to  the  ground  or  bolted  to  a  floor. 

The  pulley  revolving  in  a  vertical  plane  has  one  advantage 
over  the  horizontal  pulley,  as  it  allows  the  endless  band  to 
reach  a  machine  whose  driving-pulley  is  much  below  that  on 
the  column,  whereas  the  horizontal  pulley  requires  that  the 
machines  shall  have  a  relative  height. 

It  is  transported  by  sufficiently  elevating  it  to  enable 
wheels  to  be  slipped  upon  the  spindles,  which  are  showm 
projecting  from  the  ends  of  two  opposite  bars  of  the  cruci- 
form frame.  To  one  of  the  bars  at  right  angles  to  the  las^ 
stated  is  attached  the  tongue  to  which  the  team  is  geared 
for  transporting  the  horse-power ;  or  the  tongue  is  attached 
to  the  rear  of  the  thrasher. 

The  pulley-shaft  may  be  prolonged  by  means  of  a  coup- 
ling, so  as  to  penetrate  the  wall  of  a  building  for  the  con- 
veyance of  power. 
?S*J®*'*'*     The  forms  of  under-foot  rods  are  as  various  as  the  over- 

gronnd-roa  horse- 
power   (Figurehead  arrangements.    In  Fig.  173  the  bed-plate  carries  the 

gearing  and  has  a  pair  of  spindles  for  the  transporting- 
wheels,  as  in  the  last-mentioned  case.  The  lever  to  which 
the  horse  is  attached  is  locked  in  position  to  form  a  tongue. 
The  connecting-rod  leads  to  a  pulley  ona  small  supplement- 
ary frame.  [: ; 

Other  forms  of  horse-powers,  mounted  and  unmounted, 
are  shown  in  the  section  which  treats  of  thrashing  ma- 
chines (which  follows). 

The  above  machines,  as  well  as  those  to  which  reference 
has  just  been  made,  are  constructed  by.  Gautrean,  of  Dour- 
dan,  France. 


TriaiiattluSi' 
pkmad§  d$i  In- 
vaUdei. 


TRRABHINQ  JlAOHINaB.  TkraOvfrngma- 

ehinut. 

Thrashing  machines  were  in  great  force  at  the  Exposition. 
The  English  exhibitors  were  thirteen  in  number^  the  French 
still  more  nomeroos.  There  were  three  from  the  United 
States. 

The  American  style  of  machine  is  not  adapted  for  the  En-    EssentiAi  dif. 
glish  and  French  markets.    In  both  of  these  countries  the  tho     Amerioui 
straw  is  preserved  straight  and  as  nearly  as  possible  un-  ^wne^  "*****" 
broken,  and  is  usually  trussed  for  sale.    It  is  true  that  great 
quantities,  in  England  especially,  are  merely  tramped  into 
manure  in  the  cattle  yards,  but  the  straw  market  is  an  im-    ^sea  of  straw 
portant  one,  and  machines  that  beat  it  to  pieces,  as  ours  do,  Ynaic^^  *"* 
aie  not  popular,  although  for  feed  it  is  better  after  passing 
through  an  American  machine. 

There  is  one  main  constructive  ditterence  between  the  ma-  ^  American  peg. 

, .  drum  aystem. 

Chines.    The  American  drum  has  spikes  and  follows  the 
fashion  of  the  old  peg-drum,  the  wheat  being  fed  in  end- 
ways, beads  in  front.    The  British  machine  has  flat  beaters,    British  beater 
like  the  vanes  of  a  fanning  mill,  and  the  straw  is  fed  in  flat-  •^•**™* 
ways,  its  length  extending  across  the  machine,  so  that  it  is 
delivered  comparatively  straight.    The  difference  is  irrecon- 
cilable.   The  American  is  the  more  efficient  and  rapid  ma- 
chine, as  was  fairly  shown  in  a  test  in  1853  at  Mr.  Alderman  xeivedoS^^^S^ 
Mechi's  farm,  Tiptree  Hall,  Essex,  England.    The  writer ^"J^,/®^*  ^• 
accompanied  the  American  machine  to  the  spot.    As  long 
^  the  important  market  for  straight  straw  exists,  the 
American  peg-drum  system  will  be  unpopular  for  large- 
sized  machines. 

The  same  remarks  apply  to  the  French  machines  and  sys- 
tems of  working. 

In  a  small  class  of  machines — those  run  by  hand  or  by  one  macbSw  ^  *5iS 
^r  two  horses — the  peg-drum  system  is,  however,  found  in  p««-drum8. 
^'^gland  and  France,  the  thrashing  being  generally  done  in 
^all  quantities  at  a  time,  the  straw  being  used  for  feed 
^^  for  litter,  the  former  principally. 
In  the  South  of  Europe,  Egypt,  and  Mexico — all  of  which ,   ^    Machines 

^  i    7      o.^  x-   7  for  Southern  Eo- 

7^  purchasers  of  English  machines— the  peg-drum  system  rope,  Africa,  etc.; 

^^  much  the  better,  as  the  straw  stands  in  place  of  hay  for 

feeding  horses  and  cattle.  Meadows  are  practically  unknown 

^^  many  Mediterranean  countries.    It  was  also  remarked  to 

the  \vriter,  while  in  Paris,  by  a  Russian  proprietor,  that  the   iv»r  BoMio. 

American  system  was  the  best  for  their  country,  as  the  more 
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i^»^'n»  "*  ^'^  straw  was  bruised  the  softer  it  was  for  food  and  the 
qaicker  it  rotted  when  spread  in  the  barnyard. 

stnTburniug  BaDsomes,  SimB  &  Head  have  an  attachment  to  their 
^nnn,'°ania  n  thnwbiug  machine  for  Spain,  Italy,  Egypt,  and  Mexico  by 
wliich  the  straw  is  chopped  and  braised  as  it  comes  fh>m  the 
thrasher.  The  result  is  to  assimilate  the  straw  to  the  con- 
dition obtained  by  the  old  process  of  tramping  out  the  grain 
by  driving  cattle  over  a  flooring  of  sheaves  or  by  the  sled 
(the  tributum  of  the  Romans),  still  used  in  every  country 
bordering  upon  the  Mediterranean. 


Prmch  hind 


Fia.  m.—Hand  tkrtuhing  ttaekiiu.     Tetter  ^  Fii»,  Vitrt,  France. 

Fig.  174  shows  a  French  hand-power  thrasher,  made  t(a 

ICO  fr.    It  has  a  peg-drum  and  no  cleaning  apparatus.    The 


Fig,  175. — FVaidi  l-Aww-jwww  Ikraiker. 

speed-mnltiplying  gearing  shows  clearly  at  the  side,  and  the 
results  of  the  operation  slide  down  the  inclined  grating,  the 
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wheat  and  mach  of  the  chaflF  falling  through  the  interstices,  ^i^!^!!'^^  "^* 
The  easing  of  the  machine  is  of  sheet-iron.  ^j!^**^hraaS«r 

Fig.  175  is  a  power  machine  of  small  class,  the  horse-power  (Figure  ns). 
being  adapted  fcir  one  horse  or  two  ponies.  It  thrashes, 
separates  the  straw,  fans  away  the  chaff,  and  sacks  the 
grain.  It  is  light,  cheap,  easily  placed,  and  requires  but 
moderate  force  to  operate  it.  The  duty  is  40  to  50  sheaves, 
of  10  kilos  each,  per  hour. 

The  principal  portion  of  the  multiplying-gearing  stands 
by  the  thrasher. 

Pig.  176  is  a  still  larger  sized  thrasher,  for  two  or  three  ^,rrono\  p«St 
borses.    The  thrasher  is  mounted  on  a  cart  and  has  the  moonted  ^ot^ 
grain  cleaning  and  bagging  arrangements.  The  horse-power  ne). 
is  mounted  upon  a  truck,  and  on  the  top  of  the  column  is 
the  band-wheel.    The  framing  of  the  machine  is  of  iron  and 
the  casing  of  sheet-iron. 

T'he  beaters  of  the  drum  are  on  the  English  principle  to 
conserve  the  straw. 

It  is  made  by  Oautreau,  of  Dourdan,  as  is  the  previous   oaatroon. 
c^c^mple. 

^The  powerful  machines  of  large  class  are  usually  driven  by 
portable  engines,  both  in  England  and  France,  the  agricul- 
tuxtil  engine  being  much  more  commonly  used  in  those  coun- 
tries than  with  us.  The  machines  shown  in  Figs.  175  and  French  type  of 
1T6  are  not  closely  like  any  out  of  France,  but  with  their  "***  *** 
l^orger  machines  the  French  follow  the  English  model,  and 
consequently  they  are  both  unlike  our  own. 

IFig.  177  shows  Ruston,  Proctor,  &  Co.'s  thrashing  ma-  ing^SSiieilig. 

cli.ine  of  large  size.    Machines  of  this  class  do  their  work  «»^  i''?)-    ^ 

^'^ll,  take  a  good  deal  of  power,  are  very  heavy  and  clumsy,  t*"".  &  ca 
t^nt  deliver  the  grain,  chaff,  straw,  tailings  in  good  sepa- 
rsited  condition,  and,  what  is  unusual  with  us,  sort  the  sound 
grain  into  several  different  qualities.    They  are  not  rapid, 
tmt,  to  express  it  in  few  words,  are  ponderous  and  effective. 
The  weight  of  the  large  class  of  machines,  such  as  repre- 
sented, varies  from  6,600  to  8,580  lbs.  avoirdupois  I    It^^^   I'a'K®  ^^ 
father  astonished  some  of  the  manufacturers  during  the 
trial  at  Mr.  Mechi's,  before  mentioned,  when,  an  inquiry 
^ving  been  made  as  to  the  weight  of  the  American  ma- 
chine, file  writer  lifted  one  comer  of  the  machine  by  raising 
one  wheel  from  the  ground.    Yet  the  machine  had  just  fldcncy^Jf^lSIr: 
thrashed  and  cleaned  148  bushels  of  barley  in  6  hours,  in  the  JSSShSSaf  °^"*^ 
presence  of  150  persons,  and  had  done  it  better  than  any 
English  machine  was  then  capable  of  doing.    The  London 
"Times,''  in  its  issue  of  the  next  morning  (in  November, 
1853),  mentioned  the  work,  its  editor,  Mr.  Mowbray  Morris,  mo^^^^"^ 
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haTJD);  been  preseot,  and  spoke  of  tlie  American  niaclune 
in  the  highest  terms. 

A  gaag  of  men  Btands  on  top  to  handle  the  sheaves,  uu-    H»ie  a 
tie  the  bauds,  and  fee<l  the  graio.    So  customary  is  this  duhIiIdu.' 
method,  which  seems  clnmay  and  nnhandy  to  na,  and  bo 
dangerous  is  it,  that  the  manafacturers  are  now  all  com- 
pelled by  act  of  Parliament  to  provide  a  drum-guard  to  pre-    Dram-p 
vent  men  from  falling  into  the  mouth  of  the  machine. 


Laiso  thruhluK 
macClnn,  KuMoD. 
Proetor,  i  Co. 


***<3.   in.—Firil-cloMt  tkroMher.     Biulon,  Proctor,  ^  Co.,  lAnooln,  England. 


The  trial  of  thrashing  machines  took  place  at  the  Espla-  u^^'^S^'V^ 
*•**<?«  dcs  Incalides,  on  August  5.    We  gained  no  laurels  on  E^i«i»dede«in- 
tlii«  occasion.    Our  machines  were  not  managed  by  parties 
fatniliar  to  the  work,  and  the  general  statement  made  above 
Us  to  the  prejudice  against  the  spiked  drum  met  us  here. 
The  jury  was  principally  French,  aud,  of  course,  acted  upon 
its  judgment  of  Enropean  requirements  in  such  machines. 
Ours  (lid  not  suit  the  country,  though  there  are  places  in 
"Europe  where  they  might  be  successfully  introduced;  not  at 
present  among  French  or  English  farmers. 

Circumstances  being  as  they  are,  it  would  be  unprofita- 
ble to  go  into  any  detailed  description  of  the  interior  of  the 
mailiines,  aud  it  would  not  be  advisable  to  occupy  room  in 
illustrating  our  own  machines  in  a  reiwrt  addressed  to  our 
own  people. 

t>ur  exhibitors  were  Case,  of  Itacine,  Wisconsin,  Farquhar   ouroxtibii 
"f  Vork,  Pa.,  and  Taylor,  of  Westminster,  Md. 

'"here  are  soise  special  features  of  the  English  thrashers 
""Weh  are  worth  a  notice. 
*^^iard,  of  Vierzon  (C/icrljhasintroducedastyleof  beater,,    Q*™ni'» 

IFif  *»      1    .  1  ■         ■       1    ■         J  ■  llqne  bB««r. 


lent 


oblique  open  slots,  which  is  clamed  to  give  an  excel- 
resnlt  both  in  re8i)ect  of  conservation  of  the  integrity 
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*M»"***  "^  ^^  ***®  8***^  ™^  ^^  cleaBneas  of  the  removal  of  the  grain, 
witboat  breaking  the  kernel.    The  direction  of  the  oblique 
slots  is  alt«Tiiating  on  the  snccessive 
beatera,andthednmi  is  a  compromise 
between  teeth  and  smooth  beateiB. 
dottad  V/      ^^vsy=K^      \J  It  appears  to  have  merit  as  such. 

An  apparatus   has  been  ai)plied 

X  cutting  the  bands  of  sheaTes  and 

J  feeding  tbem  thus  loosed  into  thft 

tbroat  of  the  machine  by  mechanicaL 


Flo.  VI8.—Obliqita-iIotted  UaUrfor  tknuken.     G^ard  f  m»,  Vierton,  Frmui. 

•eifSedm"™'     For  Cutting  the  bands  three  revolving  steel  disks  with 
serrated  edges  are  fixed  in  a  convenient  position  under  the 


Via.  179. — Band-attting  and  telf-feeding  apparatm.     ManluiU,  Soni,  ^  Co.,  Oabt»- 
borimgh,  Ewgltmd, 
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ieed-bofttd  and  project  throagh  it;  these  ran  in  opposite ^^"*'^™* 

djrecdoiis,  and  overlap  each  other.    The  feed-board  is  cod- 

straoted  iu  two  parts,  the  npper  portion  being  fixed  on  a 

hinge,  with  suitable  springs  between  it  and  the  lower  board.  ASf**^  *"' 

The  attendant  picks  np  the  sheaves  with  an  ordinary  fork 

or  by  hand,  and  drops  them  on  the  lower  edge  of  the  upper 

board;   the  weight  of   the  sheaf  compresses  the  spiral    Bud-<nitter. 

ipriDgs,  and  so  allows  the  band  of  the  sheaf  to  come  in  con- 

lact  with  the  projecting  revolving  disks ;  these  cut  the  band,    (Bigo«>  iii) 

sod  allow  the  sheaf  to  &11  forward  on  to  the  lower  board, 

There  it  is  carried  on  to  the  feeder  by  means  of  revolving 

prongs. 

^hen  the  feeder  is  required  to  work  on  loose  grain  that 
is  not  bound  in  sheaves,  the  belt  driving  the  disk-spindles 
is  taken  oli',  and  the  upper  board  is  fixed  in  its  highest  posi- 
tion by  means  of  a  haotdle  and  screw,  and  thus  becomes  a 
ri^d  platform  for  the  grain  to  pass  over. 

The  mechanical  feeder  consists  of  a  revolving  barrel  fit-  ,^jj** 
ted  with  spikes,  arranged  in  proximity  to  the  lower  feed- 
board.  As  the  loosened  sheaves  fall  on  this  board  they  are 
carried  forward  to  the  revolving  roller  by  means  of  a  series 
of  revolving  prongs,  which  deliver  the  grain  within  reach 
of  the  spikes.  It  is  then  carried  along  towards  a  line  of 
oscillating  forks,  which  spread  it  ont  evenly  in  its  passage 
to  "the  thrashing-drum.  These  oscillating  forks  are  readily 
adjustable  to  su-t  varjing  descriptions  of  grain. 

^rice  of  the  attachment,  with  band-cutter  complete,  £25.    Pri<». 
^Ehice,  without  band-ontter,  £20. 


\ 


*-«■  Mi.—Auttmatie  /«edn-.     Btulon,  Prontor,  4-  Co.,  Unooln,  England. 
The  automatic  feeder  of  Ruston,  Proctor,  &  Co..  of  Lin- 
^^In,  England,  is  shown  in  Fig.  180.    Like  that  before  men- 
12  p  B TOL  5 
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^^matAJu0ma-(^iQQe^^  it  jg  ^ggjgQod  ^  P^plooQ  jQgfjjiaiiicaUy  the  hand  op- 
eration of  feeding  the  grain  to  the  machine. 
AatonaUo     It  is  placed  transversely  above  the  machine,  and  imme- 
diately above  the  dmm ;  the  wooden  cover  has  an  opening 

^mim,  Proc-  which  fonns  a  hopper  for  the  entrance  of  the  straw.  The 
apparatas  consists  principally  of  a  number  of  parallel 
shafts  with  backwardly-cnrved  spikes,  which  engage  with 
each  other  witboat  coming  in  contact.  The  first  spiked 
shaft  catches  tho  straw  and  passes  it  to  the  next,  and  soon 
from  one  to  another  till  it  arriveB  at  the  drum. 

The  spikes  of  the  last  shaft  work  between  a  series  of  strip- 
ping teeth,  which  prevent  the  straw  &om  being  carried  back. 
The  safety  apparatus  consists  of  a  spring-board,  which 
forms  the  bottom  of  the  hopper,  and  yields  to  any  unnsoal 
weight,  so  that  if  a  |>erBon  or  any  other  heavy  object  tum- 
bles into  the  machine  the  yielding  of  the  board  draws  upon 
a  rod  and  disengages  the  driving-pnlley.  The  same  effect 
is  produced  by  puttiug  in  an  unbound  sheaf,  as  the  spikes 
of  the  first  roller  press  it  down  npon  the  yielding  board,  tim 
object  being  too  large  to  pass  the  throat. 
Fig.  181  is  a  plan  view  of  the  apparatus. 


(ElgiinlS 


Fio.  181,— Plon  o/  t^fety-feeder.  Button,  Proeior,  ^  Co. ,  lAHcoln,  EpgUind. 


stmw^ierato™.  Straw-elcvators,  or  stackem,  act  upon  a  similar  principle 
to  the  American,  but,  instead  of  being  mounted  npon  th^ 
tail  end  of  the  machine,  and  taking  the  straw  from  the 
straw-carrier  direct  (much  the  simpler  plan),  the  Baropean 
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straw-Htacker  is  mounted  od  its  own  mnning-gears,  and  has  ^ 
a  Jiopper  to  cateli  the  falling  straw,  and  a  traveting  endless 


*^-^:3.  laS.— 5(rw»-«teefar,  riggtd  for  mm.    Mankatt,  Sviu,  ^  Co.,  Oattuborougk, 
England. 

E^^-aked  carrier,  whioh  elevates  the  straw  and  drops  it  upon 

-'^^^  rick.  Stnw-stMkeT, 


VU-  \f&.—Stru»-«tadeer,  fiMtd. 


The  one  shown  in  the  illustration  is  made  by  Marshall, 
^,  &  Co.,  of  Gaiosborongh,  England,  and  is  in  two  hinged 
Mctions,  the  lower  one  of  which  is  hinged  to  the  wagon 
a>id  the  apper  one  to  the  lower  portion.    For  traveling  or 
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nirmsfciff  iFw- atorage,  the  upper  one  folds  over  and  resta  flat  apon  the 
lower  section,  the  latter  lying  horizontal!}'  upon  the  wagon. 
str«w.«t«kiir.  Tjjg  illustrations  show  it  as  rigged  for  use,  and  folded,  re- 
Mtnhau,  sonsspectively;  the  degree  of  elevation  is  according  to  the  re- 
quired height  of  the  stack.    A  special  horse-power  may  be 
<FiKDT»iBi,is.)  used  to  run  the  straw-elevator,  and  is  shown  alongside  of  it. 


English  thrwb- 

"  Tort.  if  2 


When  folded,  Fig.  183,  the  highest  part  is  not  over  8'  high, 
and  it  may  be  run  into  any  ordiuar>'  shed.     Its  capacity  for  — 
elevation  is  fh>[n  2^  to  28'  for  the  different  sizes,  and  the  ^ 
prices  are  £45  and  £48,  respectively.    It  will  deliver  at  any — ■ 
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«ttg:Ie  within  a  certain  range  of  a«^ju8ement.    It  may  ^  a^!!"**^'*^ 
^Zriren  tcom  the  thrastier,  and  is  so  ordinarily ;  the  Bpeoial 


Fia.  18S.— &WH1M  iff  itrttw-bttmins  engint  fitnunce.     Bantont*,  Stnti,  4- 
fftai,  JptwkA,  England. 


^^^.  ld&.— Straw  burning  MftfM.    JIaiMomM,  ShM,  f  Bead,  IpnHeh,  Bn- 
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w ««■  horsepower  being  designed  to  drive  itwhen  using  it  for 
elevating  sheaves  or  hay  for  stacking. 

Horse-power,  with  htHiling-wheels,  £7  lis.  6d, 

Horse-power,  without  hauliug-wheels,  £7. 

A  HeKiB  ttriw.     Bansomes,  Sima,  &  Head,  of  Ipswich,  England,  have  an 

bnmiiig  enginB.  agricultural  engine  (Figs.  186, 186)  adapted  to  bom  straw, 

(FigorwisMat.)  cotton  and  com  stalks,  reeds,  sugar-cane  refiise,  or  sedge 

grass  (as  well  as  coal  or  wood). 


Agrindtaml 

ttrtw  -  hnrnlng 
portable  enirinfl. 


Fig.  ISJ.— straw-fed  porUMt  engine.     ButUm,  Pnetor,  ^  Co.,  Lincotm. 
England. 

BuuDine's     There  are  many  parts  of  the  United  States  where  fuel  oi 
!^^.      "*     this  kind  is  abundant  in  the  field,  and  where  ordinary  fuel 

is  distant  or  expensive. 
(ngiueais5,i8(>.)  The  apparatus  for  feeding  the  engine  with  straw  is  self 
acting  and  driven  from  the  engine  by  means  of  a  strap.  It 
can  easily  be  disconnected  from  the  boiler  and  the  ordinary 
fire-door  substituted  iu  its  place  in  cases  where  it  may  be 
expedient  to  bum  wood  or  coaL 
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Steam  may  be  gotten  up  with  straw  as  easily  as  with  any  ^^^""^  ™^ 
other  combostible  by  attaching  a  handle  to  the  feeding- 
roUers  and  taming  them  by  hand  instead  of  steam  power.  jJi£J3^*|Sj 
One  man  only,  it  ia  stated,  is  necessary  to  feed  the  straw  ,p,g,„^^jg^, 
into  the  machine. 

The  average  consumption  of  straw  is  abont  foar  or  five 
tioies  the  weight  of  that  of  coal,  and,  according  to  experi- 
ments made,  aboat  8  or  10  sheaves  of  straw  are  required  to 
thrash  100  sheaves  of  wheat 

A  number  of  these  engines  have  tteen  at  work  in  Russia 
and  other  countries  burning  straw;  they  have  also  been 
used  in  £gypt  with  cotton  stalks  and  in  India  with  indigo 
refuse  as  ^el. 

Other  machines,  such  as  that  of  Buston,  Proctor,  &  Co.,    stnw-bamine 
operate  simply  by  stoking,  having  no  automatic  feed.    Such  ™^" 

,  .      T..       ^n«  (Figure  187.) 

18  shown  in  Fig.  187. 

Hnllers  for  clover,  lucem,  sainfoin,  minette,  and  similar  cioTn-boiieT, 
Bee*^  are  made  with  single  or  double  cleaners,  the  latter 
patting  the  seed  and  chaff  a  second  time  nnder  the  infln- 
ence  of  the  blast. 


rvs  168  —Hnlltr  for  elovtr  Ivoem  and  tainfoin  leed     Brouhol  4-  Co     Vieraon   Franee. 

The  machine  has  two  beating  drums,  brought  into  very 
Wefol  and  adjustable  apposition,  which  rub  the  seed-head 
effectively  between  the  intimately  associated  surfeces.    The 
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^^«***'vmfl-  cleaning  is  done  by  two  fans,  which  act  successively  on  tfa 

grain  while  it  passes  over  a  series  of  shaking-riddles. 
ciover-hnUer.      The  machine  is  driven  by  a  4-horse-power  engine. 

Agricnltoral  AOBIOULTUBAL  EKQIKBS, 

enginefl. 

These  were  considered  in  the  class  which  included  stoan 
engines  (Glass  54)  and  not  by  the  jury  in  agriculture. 

Some  of  the  portable  engines,  however,  are  describe 
under  ^^  Steam  Culture,"  pages  66-79.  Many  of  the  engine 
adapted  to  steam  plowing  may  be  utilized  at  other  tim< 
for  the  purposes  of  thrashing,  pumping,  sawing,  etc 


TriaitatUuSt- 
planade  dts  In- 
vattdet, 

QBAIN'OLBANEBS.  GnUn-cUanert. 

The  French  have  an  excellent  line  of  machines  for  win- 
nowing, screening,  and  sorting  gram  and  seeds,  and  have  a 
great  need  of  them,  for  several  reasons. 

They  frequently  sow  and  harvest  two  crops  together,  such    ^^^^  "'^^tulf 
as  oats  and  vetches  (tares)  for  instance,  and  then  sort  the  oi£ies. 
thrashed  results. 

The  crops  seem  to  be  more  harassed  by  weeds ;  the  com- 
mon red  poppy,  the  wild  vetch,  and  cockle  seem  to  be 
ineradicable  frx)m  the  wheat.  A  weed  known  as  crescute  is  weeds  of  fleid 
is  also  a  great  peBt  in  the  clover,  as  it  ripens  at  the  same  time  ^^^' 
stud  the  seed  is  so  nearly  of  the  same  size  and  gravity.  It  is 
perhaps  rather  a  local  nuisance,  as  the  complaints  of  it  were 
only  occasionally  heard,  like  the  wild  onion  of  Virginia, 
^^"liich,  like  the  crescute^  requires  specially  constructed  ma- 
diines  to  remove  it. 

The  methods  of  harvesting  are  somewhat  slovenly.  The  ^e  <rf  bw- 
crops  cut  with  the  sickle,  cradle,  or  scythe  lie  upon  the 
ground  to  cure,  and  the  result  is  that  stones  and  clods  of 
dirt  are  very  numerous  in  the  thrashed  grain*  Even  the 
mode  of  thrashing  increases  the  quantity  of  this  foreign 
matter,  for  it  is  largely  done  in  installments  on  the  soil  floor 
of  bams  and  sheds. 

In  the  French  machines  are  many  peculiarities;   while  .^•«'»H,»p^' 

^    ,  ,  .  .       .    ,  ,   ,  .      ,    ®*Ple«  o'  French 

some  of  the  machines  act  upon  pnnciples  and  by  methods  maohines. 
femiliar  to  us,  others  employ  methods  very  diverse  from 
ours. 

Their  names  are  as  various  as  their  kinds,  and  suggest,  ^*"^  ®'  "^ 
with  truthfulness,  a  greater  diversity  of  operation  and  con- 
struction than  is  to  be  found  in  this  class  of  machines  in  the 
United  States. 

The  names  indicate  the  construction  or  purpose,  as — 

rarore Blast-fanning-miU.  French  indioft- 

^^Pirotettr Suction-draft  fon-xniU.  <*▼»  n«°«^ 

^'CUoyeur Cleaner. 

^^ribkur Sifter. 

^^^*«ir Sorter. 

^Pitrreur Stone-remover. 

^^^tUnr Clod-remover. 

'^M^r Separator. 

^hen,  again,  a  whole  line  of  machines  is  to  be  found  in 
^^  extremely  interesting  series  made  by  Hignette,  of  Paris, 

185 


186  UNIVERSAL   EXPOSITION  AT   PARIS,  1878. 

Grain^^iUaners.  specific  machines  for  operating  in  certain  ways,  upon  cer- 
tain grains,  or  combining  certain  principles  of  action. 
ohiner^?*^m*".     ^®  combined  machines  bear  the  following  names,  which 
netto.  are  descriptive : 

£pierreur'irieur,  i  Crihleur-aepirateur, 

Cribleur-^^nerreur,  Tararf-aspirateur, 

Criblewr'aspiraieur'trieur,  \  Cribleur-trieur-diviseur, 

These  may  be  readily  understood  by  collocation  with  the 
terms  above. 
ciaMifioatioii.      To  Summarize,  the  machines  may  be  described  as  acting 
by- 


Blast. 
AspiratioD. 
Graduated  sieve. 


A^jostable  cylindrical  sieve. 
Perforated  and  dented  plates. 
Percussion. 


These  distinctions  cannot  be  strictly  maintained  in  the 
arrangement  of  the  examples  following,  as  several  of  the 
special  contrivances  enumerated  are  sometimes  found  in  the 
same  machine. 
Machines  used     Another  class  of  machines  consists  of  cleaners  used  in 
with  ft  nm  of  counectiou  with  grinding  mills,  for  cleaning  the  grain  by 
***  an  apparatus  placed  between  the  wheat-hopper  and  the  ran 

of  stones.    Several  machines  of  this  character  were  shown, 
and  in  three  cases  were  associated  with  devices  for  damping 
the  grain,  to  assist  in  the  operation  of  removing  the  bran. 
French  exWbi-     The  French  exhibitors  of  this  special  feature  were — 

ton  in  the  latter 

ciaaa.  Adolphc  V6ve,  Avignon  ( Vaucluse), 

Eose  Fr^res,  Poissy. 

Bebel,  Moissac  {Tam-et-Oaronne). 

These  machines,  however,  bring  us  within  the  class  of 
milling  (Class  52),  and,  as  such,  are  outside  of  the  class  (76) 
considered  in  this  report. 

Biaat  and  aspi-  Blost  and  ospiratoT  machinee. 

ratoT  machines. 

In  winnowing  machines,  or  fanning  miUs,  the  type  pre- 
vailing  in  the  United  States  is  quite  common  in  France,  but 
in  addition  to  these  is  an  excellent  form  of  machine  which 
works  by  aspiration  instead  of  blast  (tarare-a^irateur), 
Aapixating     Ouc  form  of  this  is  shown  in  Fig.  189,  a  machine  exhib- 
''*^*'''*''         ited  by  Girardin,  of  Etampes,  France. 
(Figure  189.)       The  parts  indicated  by  letter  in  the  cut  are  as  follows: 

hy  wheat-hopper.  a,  air-passage. 

Qy  discharge  of  clean  wheat.  ffy  first  and  second  tailings. 

<i^irardln.  o,  aspirating-fan.  e,  third  tailings. 

dy  air-regulating  valve.  efy  valve-regulator. 
"hy  exit  of  dust  and  chaff. 

The  prices  are  from  200  to  350  fr.,  according  to  size ;  in- 
tended for  cleaning  from  300  to  1,600  kilos  (say  10  to  60 


AGRICULTURAL   IMPLEMENTS:    COMMISSIONER   KNIGHT.       187 

bushels)  per  hour,  at  a  driving  speed  of  350  turns  i)er  min-    orain-eUanert. 
ate  of  the  fan-shaft. 

Another  form  of  the  same  machine  has  an  additional  ap- 
paratus above  for  sifting  oat  larger  trash  and  clods  of  dirt. 


AspiratinK 
winnower. 


Girardin. 


Fig.  189. — AspiraHng  winnower.    A,  OirardiUf  ^tampe»y  France, 

It  is  a  long  shaking-riddle,  over  which  the  uncleaned  grain 

traverses  before  reaching  the  wheat-hopi)er  6. 

The  grain  passing  down  the  zigzag  from  the  hopper  is    Description, 
scattered  by  the  impediments  in  it«  trac.k,  and,  issuing  from 
the  spout,  is  met  by  the  upward  blast  of  air,  which  only 
allows  the  heavier  grain  to  pass  in  defiance  of  the  air  out  at 
the  spout  g. 

The  next  grade  in  weight  tumbles  over  the  edge  of  the 
first  divisional  board  into  compartment/,  and  a  third  grade 
18  carried  by  the  air-current  over  the  second  divisional  into 
compartment/'.  The  third  grain,  consisting  of  light  seeds 
and  white  caps,  reaches  c,  while  the  lightest  of  all,  chaff 
aod  dust,  do  not  fall,  but  pass  out  with  the  air-current  at  It, 
The  regularity  of  the  air-blast  is  obtained  by  tho  balanced 
valve  d,  which  opens  wider  when  the  speed  is  increased. 

The  machine  has  a  great  deal  of  merit,  and  has  some  re- 
semblance, in  parts,  to  our  aspirating  smut  machines  as 
^^  in  mills,  but  is  a  useful  adaptation  of  the  aspirating 
fenning  mill  to  the  uses  of  the  farm. 


Oraduated  sieve. 


sieves. 


Oradnated 


A  British  form  of  machine  for  cleaning  grain  at  a  single 
operation,  and  made  by  Boby,  of  Bury  St.  Edmunds,  En- 
gland, is  shown  in  Fig.  190. 

The  machine  has  a  wooden  frame  and  a  long  inclined  sieve,    ^Jj^f  "*** 
which  receives  at  its  upi)er  end  the  grain  from  a  hopper.  The 
grain  issues  in  a  thin  sheet  from  the  hopper,  and  first  falls    (Figni«  i9o.) 
npon  a  separator,  which  arrests  stones  and  large  trash,  al- 
lowing the  grain  to  pass  down  and  be  discharged  in  a  sheet 
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srsin-eiuiwn.  ag  ^jfle  Qg  tig  jQclined  sieve  bnneath.  This  sieve  receivt 
a  loDgitudinal  agitatiou  by  means  of  a  pitman  fh>m  a  cran 
ou  tbe  horizontal  axis,  whicli  is  revolved  by  liand-crank  ( 
belt,  as  the  case  may  be. 

Bebj'sXDEiiah  The  longitadiual  wires  of  the  shaking  sieve  are  carefUll 
stretched  and  are  spaced  so  as  to  retain  plump  grains  an 
allow  broken  or  tbin  grains  to  pass,  and  the  meshes  are  kej 
open  by  thin  blades,  which  also  rectify  the  positions  of  tl 
passing  grains  and  bring  tliem  into  parallelism  with  tb 
wires  along  which  tbey  pass  iu  their  descent  from  the  stoni 
separator  to  their  jioiut  of  ultimate  discharge. 


Fia.  190.— Omin  eUaner  and  $tparator.    Boberl  Bobg,  Bitrg  SL  Bdmumii 
England. 

The  machine  is  particularly  intended  for  the  cleaning  ant 

for  HrHag  bar-  Sorting  of  barley  for  malting,  and  the  necessity  of  a  perfec 

^''  action  in  this  respect  is  set  forth  in  the  statement  following 

Necesury  con-     1.  It  is  essential  that,  in  advance  of  the  payment  of  tb' 


lug  maobloi. 


':i^  impost  dnty  [internal  revenue  or  excise  tax]  on  the  steepw 
malt,  tlie  entire  mass  must  be  rid  of  matters  which  prodac 
deficient  quantities  of  saccbarine  extract. 

2.  It  is  necessary  to  separate  all  light  grains  before  maV 
iug  the  malt,  for  otherwise  tliey  will  become  too  damp  c 
saturated  in  the  time  necessary  for  the  sufBcient  steepia 
of  the  good  grain. 

3.  The  thin  or  light  grains  must  be  absolutely  separate 
from  the  full-sized  grains  before  making  the  malt,  for  oth» 
wise  the  thin  grains  pass  unbroken  between  the  rollers  i 
the  process  of  cruBhiug  the  plump  grains. 

The  operating  surface  of  the  Boby  sieve  is  stated  to  ha^ 
six  times  the  area  of  the  usual  rotary  sieve,  and,  the  grai 
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being  spread  over  bo  great  a  surface,  each  light  grain  ia 

sifted  out  in  passiug  from  the  hopper  to  the  discharge ;  in  TheBobjsi^e. 

the  rotary  sieve  the  acting  sorface  is  only  at  the  lower  side,    (Figore  iw.) 

estimated  as  only  embracing,  at  any  one  time,  one-uiDth  of 

the  peripheral. 


Adjtisiable  cylindrical  »ieve. 


ndricalc 


Another  form  of  screeo  for  grain  n-as  shown  by  several 
English  and  French  exhibitors,  the  one  selected  for  illus- 
tration being  that  made  by  Penney  &  Co.,  of  Lincoln,  En-    PmneyjtCo, 
gland. 


^Q.  iSl.—Aijutlable  rotary  jcrwn  (wU\  ftmie-wparalor}.     Peniies  -f  Co., 
lAneoltt,  England. 

It  is  made  of  various  sizes  and  prices,  and  there  are  also  Parpo*e. 
special  constructions  for  certain  purposes,  such  as  tbe  clean- 
*ng  and  grading  of  malt,  the  cleaning  of  pease  and  beans, 
*tc.  The  latter-mentioned  articles  require  such  a  very  dif- 
ferent range  of  adjustability  that  the  mucbines  cannot  be 
economically  made  to  suit  the  wide  ranges  of  work. 

The  machine  can  be  adapted  for  alt  species  and  qualities 
**f  grains  (within  profitable  limits,  as  stated)  by  means  of 
*^a:rying  the  distance  between  the  wires. 

Tlie  cylindrical  screen  may  be  said  to  consist  of  one  con-  comtructi 
^'  tiuons  wire  spirally  laid  around  the  longitudinal  bars  which 
5*^*ni  the  skeleton  of  the  screen.  One  of  tbe  heads  is  ad- 
•"*«table  longitudinally  of  the  axis  of  rotation,  slipping 
*^fc».ereon,  and,  as  it  is  drawn  towards  the  extremity,  the 
*^t»aces  between  the  laps  of  wire  become  larger,  and,  con- 
'^~^5rsely,  the  intervals  are  diminished  as  the  Leads  are 
^iDproached  by  the  reverse  adjustment.  Spiral  springs, 
***-«unt€d  npon  the  exterior  ro<ls  as  in  Fig.  191  (reaaorts  ex- 
*^Ti«(r»),  or  within  the  cylindrical  screen  ae  in  Fig.  192 
^•"eiiorte  intSrieurs),  keep  tbe  screen  extendeil  longitudi- 
■«»ally. 


\ 
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Grai*oi»«iw».     The  different  kinds  of  brushes  used  for  desniug  I 
tneshea  of  the  screen  are  shown  in  Figa.  192  and  193. 


Kotuy   BorMD 
with  bnuh,  ei- 


Fio.  192. — AdjuatabU  rotary  Mr««N  (dUntomittd)  (remortt  txi^Utir*).    ^F= 
«<j  j-  Co.,  Lincoln,  E*gia«d. 

Begularit;  of  passage  through  the  length  of  the  scr^s 
is  secured  by  a,  spiral  flange  or  rib  projecting  inn'ard  fir-m 
the  cylindrical  surface,  which  tumbles  the  grain  along  vlxm 


Fio.  193. — Adjiulable  rotary  acreen  (litniiaKntefi)  (reuorit  intAieitrt).   P^ 
tieg  ^-  Co.,  Lincoln,  England. 

it  pushes  it  out  at  the  end.  Drj'  and  broken  grain  is  r"^ 
tarded,  while  damp  grain  is  expedited  in  its  passage,  tt^ 
rate  being  thas  made  uniform  though  the  condition  of  ttM 
grain  may  vary. 

DfMription  of     The  machiuo  shown  iu  Fig,  191  is  composed  of  two  partnJ 
acfju^wbierawi^of  which  the  secoud    and   lower   has  screen -openings  •■ 

greater  interval  than  the  first  part.    It  is  intended  for  gra'  — 

(Fignre  iw.j  which  contalns  stones,  ordure  of  vermin,  or  other  matte  ^^=* 
larger  than  the  wheat  or  the  grain  to  which  the  machine 
for  the  time  adjusted.  The  stones  and  other  large  matte^^ 
pass  clear  through  the  screen  and  into  a  spout,  wbicli  ejects 
them  at  the  side ;  the  good  grain  passes  over  the  meshes 
the  first  part  of  the  cylinder  and  is  divested  of  the  stns:^ 
and  broken  grains  which  pass  the  meshes ;  it  theu  itsa^? 
fells  between  the  meshes  of  the  second  portion  of  the  cylix 
der,  and  is  discharged  by  a  sjtout  at  the  end,  while  X.T* ' 
stones  pass  on  and  so  to  the  side  spout  as  stated. 


AOBICDLTUKAL  IUPLEUENT8:   COHHI88IONEB  KNIOHT.      191 


Xhe  prices  below  are 

for  machiQes  of  this  description : 

Itmnbtr. 

1 

1 

1 

1 
1 

BOB 
SOB 
4M 

im 

TCI 

Tsa 

Mttm. 

l.Wt 
1  MW 

M   t.d. 

!?■!! 

MIOB 

isioo 

18  ISO 
31    OO 

n  DO 

3S    (.0 

fVOMt. 

•«T.50 

im.w 

MMLOO 

PrlEca  of  PeD> 
my  ft  Co.'*  *d' 
Juatabtn     rotu; 


'  Mot.  1.  2.  3.  4  ba«s  tbe  two  puU  MJiuted  *t  one  eitnmlt;. 
t  Kg*.  5,  t,  T.  B  have  aiUiutnwiila  ai  the  t«ap«tlTe  eitninlliH. 
!  Ho*.  B,  Id  an  made  at  bafar'a  optioii.  althei  way. 

Packing  extra.    Machiue  for  worldng  by  baud-crank. 

Perforated  and  dented  plates. 

The  riddle-sorter  of  PemoUet,  Paris,  was  shown  in  several 
forms,  some  adapted  for  the  ordinary  ubcb  of  the  farm  in 
cleaning  grain,  and  others  for  Ri>ecial  service,  such  as  clean- 
ing green  pease,  young  beans,  lentils,  coffee,  cacao,  for  sort- 
ing different  kinds  of  barley  for  brewers. 

The  machines,  in  some  cases,  are  specially  constructed 
for  a  given  purpose,  but  in  others  the  change  of  the  per- 
forated iron  plates  for  others  of  larger  or  smaller  apertures 
is  sufficient  to  adapt  the  machine  to  the  required  purtwse. 


Fio.  19A.—Siaai»-»orter.  J.  PermlUi,  Farit,  F^nee. 
^  grain  is  placed  in  the  hopper,  its  rate  of  feed  depend- 
"'EQpon  the  slide  in  the  bottom.  An  oblique  spout  con- 
flueu  the  grain  fairly  within  the  rotating  cylinder,  whose 
''xir  compartments,  being  clothed  with  punched  iron  screens 
of  different  apertures,  sort  the  different  kinds  and  drop 
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flff»(n^jMtn«-t.  them  into  boxes  beneath.     The  respective  screens  hav 
round  holes  of  different  «izeSy  or  long  holes,  to  detain  or  t 

Pemoiiet'8  rid-  allow  to  pass,  OS  the  case  may  be,  seeds  of  varying  sizes  an< 
shapes. 

The  prices  and  capacities  of  the  machines  are,  accordini 
to  size  and  the  number  of  compartments : 


Piloes  Hnd  ca- 
pacities. 

Cylinder,  di- 
ameter. 

Length  of 
cylinder. 

Weight 

"Work  per 
day. 

Pricft 

Smril  ftif*   . 

Oentimetert. 
65 
65 

Meten. 
1.25 
1.76 

Kiloi. 
40 
70 

HeetolUert. 
35 
60 

Franc 
110 

Larger  aixe 

220 

The  above  have  invariably  four  compartments.  Larg^ 
machines,  having  from  five  to  eight  compartments,  with, 
variety  of  changeable  plates,  sell  at  from  385  to  1,100  fr. 


Hjachinea  with 
indented  plates. 


ICazot'a 


donble- 
grain-florter. 


Former  prizes. 


Another  class  of  machines,  of  which  there  were  seveir 
excellent  examples,  introduces  an  entirely  new  featcm 
into  grain-cleaners,  namely,  "indented  plates,-'  which  for 
pockets  to  carry  up  seeds  on  the  inside  of  the  cylinder  2Ln 
drop  them  into  a  tray,  which  carries  away  the  seed  thus  sej 
regrated  from  the  other  contents  of  the  rolling  cylinder. 

The  "indented  plates"  are  sectional  cylindrical  jackets 
like  the  perforated  covering  of  the  PernoUet  machine  joe 
shown,  but  instead  of  holes  they  have  pockets  or  cups,  mad- 
by  punching  or  drilling.  Specimens  in  each  method  wcr*" 
shown,  but  those  indented  by  a  blow  were  preferred. 

As  in  the  case  of  the  PernoUet  machine  and  others  of  its 
class,  the  enveloping  cylinder  had  perforations  in  its  fooi 
sections  of  varying  sized  apertures,  accordiug  to  the  spe- 
cial work  to  which  it  has  to  be  applied;  so  in  the  case  of  the 
Marot  machine,  the  indented  jacket,  with  its  recesses  faciug 
inward,  has  pockets  of  such  size  and  shape  as  to  catch  and 
hold  special  kinds  of  grain  or  of  seeds  which  it  may  be  re 
quired  to  abstract  from  the  mixed  or  foul  material  fed  int< 
the  machine, 
action  The  double-action  gra-in-sorter  of  Marot,  for  removin| 
from  the  wheat  not  only  round  grains  of  all  sizes,  but  als< 
the  barley  and  the  oats,  has  been  familiar  to  the  FrencI 
agricultural  public  since  1858. 

In  1860  it  obtained  the  gold  medal  at  the  Coucours  Gr^n^ 
ral  at  Paris ;  in  1867  the  first  prize  at  the  Paris  Expositioi 
and  at  Billancourt;  and  more  than  60  first  prizes  in  the  pro 
vincial  exhibitions  which  followed. 

However  eftective  the  machine  might  be  for  eliminatinj 
from  the  wheat  casual  grains  of  other  kinds,  it  still  remained 
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impossible  to  separate  the  miteiU  (mixture  of  wheat  and  rye)    onun-euan^n. 

or tiie  mixed  barley  and  oats.  Marot*  grain- 

sorter. 


The  new  Marot  **  grain-sorter,"  Figure  195,  while  preserv- 
iogits  previous  qualifications,  effects  the  last  two  operations 
most  eflfectively  by  means  of  indented  perforated  plates 
forming  cylinders  around  the  axis  of  rotation. 
13  P  E VOL  6 
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The  uew  mode  of  screeoing  compels  the  long  grains  to 
,.  jyass  through  round  boles  eqttal  in  size  to  their  diameter,  a 
result  vamly  sought  until  now,  and  which  can  be  readily 
understood  in  looking  at  the  perforated  cell,  the  entrance 
to  which  is  three  timea  as  large  as  the  perforation,  being  in 
&ct  funnel-shaped. 

It  will  be  well  to  enter  inte  a  detailed  statement  of  the 
functions  of  the  different  parts  for  the  better  understanding 
of  the  process  and  operation  and  the  perfection  attained. 

The  grain-sorter  is  composed  of  a  dented  cylinder  inclosed 
in  a  wooden  frame,  which  is  surmounted  by  a  hopper,  T,  and 
in  prolongation  thereof  is  a  double  inclined  riddle,  agitated 
by  connection  with  a  wheel. 

The  upper  riddle,  g,  retains  all  the  impurities  and  large 
round  grains;  the  lower  riddle,  g',  allows  passage  to  the  rj-e- 
gross  seed,  small  seeds,  and  refuse,  which  fall  into  a  tray,  k, 
placed  athwart  the  frame. 

The  wheat  falls  oft'  the  end  of  the  riddle  into  a  hopper,  E, 
and  thence  into  a  spout,  which  conducts  it  into  the  interior 
of  the  cylinder  C.  In  a  central  position  in  the  cylinder  be- 
neath the  axis  J  is  a  trough,  E,  in  which  is  a  conveyor,  r,  ro- 
tated by  a  pinion,  t,  from  a  wheel,  t',  on  the  axiaj. 

The  first  {tart  of  the  cylinder  G  is  studded  with  indeuta-  - 
tions  (concave  interiorly,  but  not  perforated),  as  shown  in.^ 
Fig.  1!)6,  which  is  a  portion  of  one  of  th^^ 
plates. 

Thesedepressions  are  of  such  diameter  tbat~_fl 

the  wheat  and  round  grains  may  lodge  ii^ 

them,  and  in  the  movement  of  the  cylinde:^ 

their  contents  are  lifted  and  dropped  into  tb  .^ 

trough  B,  while  the  barley  and  oats  are  pr^»^ 

SE  yP^jeEJ*  vented,  by  their  length,  from  lodging  in  th^cui 

Fio.  196,— Dentel  cups,  and,  following  the  elope  of  the  cylinde"  -^ 

piatt  (aa  ated  in  are  discharged  at  the  opening  o,  at  its  mit^v 

cglinder  C).         length, 
uode  at  Optra-     The  wheat  and  round  grains,  carried  up  the  cups  and  caugl^K 
""■^  in  the  trough  R,  are  carried  alongby  the  conveyor  r,and  fa^^ 

iute  the  cylinder  through  an  opening, «,  at  a  point  beyon^'" 
the  discharge,  o,  of  the  oats  and  barley.     Here  they  eon^^ 
nnder  the  action  of  the  second  part  of  the  cylinder,  the  inu 
surface  of  which  has  depressions  of  smaller  diameter,  su;=:^ 
able  for  carrying  up  the  roond  grains,  such  as  tares,  but  k::^ 
jecting  the  wheat.    The  tares,  ete.,  are  dropped  into  t'*^^ 
trough  B',  which  is  a  continuation  of  R,  and,  being  push  ^^ 
by  the  conveyor,  are  forced  out  at  the  end  and  led  by 
spout  (not  shown)  into  the  box  1. 
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The  wheat,  deprived  of  oats,  barley,  aud  round  fi^ina 
(tares,  mustard,  rape,  etc.),  follows  the  slope  of  thecylioder   ij„^;  -„|b. 
to  the  point  t,  where  it  falls  into  the  cylinder  C.    It  passes  """■ 
backirard  along  the  whole  length  of  the  cylinder,  pushed 
by  the  helicoidal  wings  which  form  a  conveyor  on  the  peri- 
phery of  cylinder  C. 

At  the  point  w,  beneath  the  place  of  first  entry  into  the    uod«  of  open- 
cylinder,  the  wheat,  with  some  other  grains 
not  yet  eliminated,   falls  into  cylinder  C",   ( 
which  consists  of   plates  both  dented  and 
perforated,  concavity  inward.     The  grain  is  ' 
caught  in  the  cups  and  carried  np,  and,  while  ( 
the  diameter  of  the  holes  is  not  sufficient  to 
allow   good    wheat  to    pass,  the    shrunken " 
graioB,  cheat,  rye,  rye-grass  seed,  etc.,  pass  '^J^^J' 
through  the  openings  indicated  by  the  lower  f,(j^  197  /vnfrf 
row  of  vertical  arrows,  and  fall  upon  the  floor,    and  perforated 
while  the  clean   wheat  is  discharged  at  the    P*"**-  (.Atuied 
end  into  box  2.  incslitida- c'). 

The  sizes  and  prices  of  the  machines  are  as  follows : 


Dented  DDdpcr 


SUeaandpricei 


Length.  ,  Width. 


Utttrt.   ]  Mitrrt.      HateSttn.   '  Frantt. 


Lai^er  machines  for  millers  are  from  350  to  1,000  fr.,  clean- 
"Jg  Qp  to  6  hectolit«rs  (16  bushels)  per  hour. 

-Another  machine  is  especially  constructed  for  the  separa- 
"**n  of  creiCttte  from  clover  or  lucern  seed. 


*«Q.  198. — BarU^-torter for  breweria.    J.  Marot  Aiiii,  Niort,  France. 

^^  ^he  machine  for  the  Special  use  of  maltsters  and  brewers   j.Mant. 
'^  substantially  the  same  features  in  the  main,  but,  in  ad- 


\ 


T^tion,  it  has  three  circniar  riddles  at  the  delivery  end  of 
*«e  machine,  to  separate  the  barley  into  three  grades  accord- 
^S  to  the  diameter  of  the  grains. 

The  object  of  the  separation  is  to  secure  an  even  germi- 
^(ion,  as  it  is  foand  that  the  different  development  or  con- 
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Qrain-tuantr:  jitjoii  of  the  grain  <!aasea  the  sproating  to  be  more  or  leas 

ifarot'ibwier- ^pi(^  r  and,  consequently,  to  mix  different  grades  of  barley 

'**^'''  is  to  obtain  an  uneven  quality  of  malt,  as  the  plumules 

and  radicles  are  nnevenly  developed,  indicative  of  different 

stagea  in  the  fermentation  of  the  components  of  the  grain. 

Price.  The  price  of  a  machine  of  this  class,  to  clean  27  bushels 

per  hour,  is  1,050  fr. 
uiied  gisini     The  mixing  of  various  kiods  of  grain,  which  we  try  to 
avoid,  is  taken  as  a  matter  of  course  in  some  of  the  circu- 
lars of  the  machine-makers  iu  France. 

In  the  published  descriptiou  of  the  siftitig-sortiug-separa- 
tot  {nribleur-trieur-diviseur)  of  M.  Garamija-MaugS,  of  Paris, 
the  followiog  occurs: 

IfKhliw*    for      "  I  have  added  to  m;  macliinea  ftll  the  indispeiiBabie  improviiiiMntg 

Mrtlngiho  yield.  ^^^  jj^^  perfect  cleaning  of  wheat,  harley.rye,  nndoata,  Being  that  theM 

different  grains  naturally  grow  together  Im^langet  enire  tux)  and  that 

they  also  contained  a  larger  or  smaller  qnantity  of  other  long  or  round 

BeedB  [pease,  vetches,  cockle,  cheat,  etc.]" 

The  machine-maker  has,  therefore,  addressed  himself  to-^ 

the  ordinary  condition  of  tliiuga,  as  he  seems  to  express  it , 

The  Caramya-Maug^  machine  is  shown  in  Fig.  199. 


Fra,  199. — SifHuff-mrting-teparalor.  L.  E.  Caramija-Maugi,  Parit,  Frant^r'— 

c«r»niu«-  It  acts  in  the  same  general  way  as  that  of  Marot,  pre-^^ 
ously  described,  but  carries  the  principle  of  separation  t^ci^ 
fuller  extent. 

The  grain  in  the  hopper  on  the  left  passes  through  ag^^- 
and  by  a  tube  to  the  interior  of  the  rolling-screen.  T*^ 
first  section  removes  small  seeds  and  waste  (dicheU),  »i^ 

•cnptlOD.  '  '       ^ 

then  the  dents  in  the  first  portion  of  the  cylinder  raise  tC^ 
wheat  and  round  grains  and  drop  them  into  the  interJC^ 


AGBICULTUBAL   IMPLEMENTS:    COMMISSIONER   KNIGHT.       197 

tray,  where  the  spiral  blade  drives  them  toward  the  second    onun^uaner*- 
section  of  the  cylinder.    The  long  grains^  oats  and  barley,    siitfagnorting 
are  poshed  along  in  the  first  section  of  the  cylinder  until  ™»cw»®- 
they  reach  the  exterior  holes,  at  which  they  issne. 

The  wheat  and  roand  grains  being  conducted  into  the  sec- 
ond section  of  the  cylinder,  as  stated  above,  the  round 
grains  are  picked  up  by  the  dented  surface  and  raised  so  as  Maug*.^"^^*" 
to  drop  into  the  second  interior  trough,  wherein  a  spiral 
^orks  to  thrust  them  out  at  the  end,  where  they  fall  into 
the  box  shown  at  the  right. 

The  second  section  of  the  cylinder  has  portions  of  differ-    DcscripUon. 
in^  fineness  of  mesh,  sorting  the  wheat  into  qualities  for 
and  for  market. 
The  result  of  the  operation  is  five  grades ;  reading  from  ^   sortbig  into 

*^  o  7  o  five  grades. 

left  to  the  right,  they  are  as  follows:  Waste,  oats  and 
l>£ijley,  seed  wheat,  merchantable  wheat,  round  grains. 

One  point  is  more  particularly  urged  by  the  exhibitor  in 
t^S^is  case,  as  rendering  his  apparatus  superior  to  others  of 
S^^uerally  similar  construction,  namely,  that  in  other  ma- 
<^^l:feines  (such,  for  instance,  as  that  of  Marot,  shown  in  longi- 
t^^zB^dinal  section  in  Fig.  195)  the  interior  tray  has  but  a  single  foJ^nsu^^ 
Ijustment  for  height  and  slope,  the  inclination  being  equa  5^^^  M^reBn?' 
«  from  one  end  to  the  other.  It  is  claimed  for  the  Gara-  ®^- 
ija-Maug6  machine  that  the  different  character  of  the  ma- 
in the  first  portion  of  the  cylinder  from  that  in  the 
requires  different  adjustments  of  the  interior  trays 
d  conveyors.  This  the  Caramija  Maug6  machine  meets 
making  the  regulations  of  the  interior  apparatus  of  the 
pective  ends  of  the  cylinder  independent  of  each  other. 
The  necessity  for  this  arises  from  the  fact  that  in  the  re- 
^K>^tive  portions  of  the  cylinder  the  interior  depressions  or 
K^^)ckets  are  of  different  sizes  and  have  a  different  duty. 
hose  in  the  first  portion  are  larger  in  size,  and  have  the 
ity  of  elevating  the  wheat  and  round  grains,  rejecting  the  ^^^^  ^^  *^p®^ 
Qg  grains — oat^  and  barley — which  latter  are  ejected  near 
6  midlength  of  the  cylinder,  while  the  contents  of  the  in- 
^^^nor  trough — wheat  and  round  grains — are  fed  into  the 
^^cond  part  of  the  cylinder.  This  second  portion  has  smaller 
^^nts  or  pockets,  which  serve  to  raise  the  round  grains — 
"^^tches  and  pease — ^rejecting  the  wheat,  the  round  grains 
^ing  passed  out  at  the  end  of  the  machine,  while  the  wheat 
^f  two  grades  issues  beneath. 

In  the  ordinary  double-acting  machine  the  length  is  2.30     capacity    of 
^"ietere ;  width,  0.67  meter ;  height,  1  meter ;  quantity  cleaned 
P^  hour,  200  kilos ;  turns  of  cylinder,  10  to  12  per  minute ; 
weight,  100  kilos ;  price,  160  fr. 
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PEBOUSSIOK  GRAIK-CLBASBRS. 

^     Another  form  of  machine,  especially  intCDded  to  re 
stones  and  ulods  from  grain,  is  shown  in  Fig.  200. 

As  many  as  six  or  eight  different  maehiues,  all  wo 
on  the  same  principle,  were  shown  in  the  French  Agi 
nral  Annex,  made  hy  several  manufacturers,  but  p 
pally  by  J.  Hignette,  of  Paris. 


Flo.  W0.—8linie-eUaTvr.     HignetU,  Parit,  PranM. 

The  tray  has  a  rocking  motion  on  its  vibratingsuppoi 
bars,  the  crank  making  115  tarns  s>6r  minnte. 

y^oda  of  op*™-  The  grain,  placed  in  the  hopper,  discharges  at  the  1 
gate,  runs  over  the  slanting  board  and  into  the  bed  oi 
tray.  It  is  divided  to  each  side,  and,  as  the  tray  is  pa 
laterally  back  and  forth  by  a  quick  motion,  the  content 
sorted  according  to  gravity. 

C  C  arc  adjusting-screws  at  the  feet  of  the  frame,  t 
to  bring  the  tray  to  a  normal  level  and  distribute  the  | 
equally  to  each  side.  The  wheat  issues  at  B,  the  si 
pass  out  at  O,  the  lowest  point  of  the  tray.  The  ad 
ment  for  inclination  is  at  H.  The  stones,  being  he: 
than  the  grains,  resist  the  backward  blow  of  the  ob 
faces  of  the  central  block,  and  pursue  their  way  dowr 
slope,  while  the  grain  passes  out  at  B  B. 

Another  application  of  the  same  principle  is  foan 
Fig.  201,  where  it  is  combined  with  an  aspirator. 
Aspintorand     Thc  ospirator,  working  by  poising,  as  it  were,  the  g 

JT™^""'  """etc.,  in  the  air,  sorts  the  material  according  to  its  gra 
the  lighter  imperfect  grains  and  refuse  l>eing  eliminate* 
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deposited  in'  different  receptacles,  or  discliargiDg  into  the 
open  ail  at  diSierent  spoats. 


PWCOHiOD  lIODe- 

nigattt*. 


^Q-  SOI.— AtpiralingUom^leanriepierrevr'agpiraUur).  EignetU,  Parit, 

A  statemeat  of  the  matters  thn^t  eliminated  from  wheat 
**^  Collected  from  the  good  grain  (stouoB  having  been  taken 
**Qt  in  the  vibrating  atone- clearer,  ipierreur)  shows  the 
'^^ture  of  the  work  performed : 

Bad  grain,  spired  grain  (having  a  portion  of  the  hnsk  at-    *^'^  »*  •" 
~*«hed,  known  in  England  as  white-caps), oats,  rye,  barley, 
***x>wn   rast,  buckwheat,  darnel  (rye  grass),  straw,  clods, 
'**^tire  of  mice,  etc.,  weed  seeds,  and  dust. 

The  mafehine  is  commended  for  cleaning  wheat  oats,  rye,  tht SSlSlSj^' "' 
**ftrley,  colza,  mastard,  flaxseed,  annflower,  rice,  dried  vego- 
**ble8,  hulled  barley  and  grits,  cacao,  cofifee. 

^>  «ntnuice  for  fonl  grain.  i  E,  heavy  waste. 

.j'^i  Outlet  for  stouea.  P,  aacond  waste. 

'^t  irbeat  of  seooudqaftllC;.  |  S,  alr-regalating  Talv«, 

the  outlet  for  the  best  wheat  does  not  show  in  the  cut, 

**«ing  on  the  other  side. 

The  proportion  and  price  of  a  medium  size  machine  are   sik. 

*«  foUows: 

*-**»gth meten..     3.00 

^idth do....    100 

height do....    I.BO 

*^lfni  of  pulley  per  minute 100 

■•Jiaineter  of  pulley meter  ..    0,40 

*^>«clivity,  A  to  V do....     0.02 

^Qaotity  cleaDod  per  hour hectoliters..  10  Cipaclty. 

*'rice franca..   1,200    price. 

Another  form  of  the  machine  has,  in  addition  to  the  ap- 
paratus shown  in  Fig.  201,  a  rolling-screen  such  as  shown 
in  Femollet's,  Marof  a,  and  Caramya-Maug^'s. 


\ 


STSAWCUTTSBS. 

The  European  judgmeot  on  straw-cutters  is  nnanimona. 
Wbile  in  the  Cnited  States  we  have  as  many  as  fire  differ- 
ent principles,  each  of  which  seems  to  be  maintained  and  to 
pt^i^MiK^^^d  have  its  admirers,  but  one  kind  seems  to  be  in  any  favor  in 
used  Id  Europe.  E^fopg^  ^i^t  jjj  wMch  a  cuTVcd  knife  On  a  wheel  passes 
with  a  draw-cut  transversely  across  the  opening  at  which 
the  straw  is  presented. 
thi"uI°TS"ln'd     ^*'  ^*^  ^^^  determination  of  the  jury  in  this  class  to  give 
^nins     mo-  uo  high  commendation  to  any  straw-cutter  which  was  un- 
provided with  the  stopping  and  reversing  motions  conve- 
niently placed,  so  as  to  be  operatable  by  a  man  who  might 
find  his  hand  to  be  actually  in  danger. 
■nS^"'  •'"•     The  English  straw-cutters  were  in  great  variety  of  sizes, 
one  firm — Lowcock  &  Barr — showing  21  sizes,  at  prices  from 
52.50  tc.  to  625  tr. 


Fig.  Q02.—Straw-mtter.    Btehtmmd  ^  CAoiidlcr,  Salfori,  Ens^ni. 


^ciimoDd  A  Fig,  202  is  a  machine  exhibited  by  Biehmond  &  Chandle-^"* 
of  Salford,  near  Manchester,  England.  It  is  furnished  wit^V 
a  mechanism  for  arresting  the  feed  either  by  means  of  tk== 
hand  or  the  foot,  and  an  automatic  retrograde  movemen^^ 
The  mouth  has  a  width  of  12  j"  and  a  height  of  5".  An  en^^ 
less-chain  iieed  is  employed,  which  delivers  to  the  pair  ^^ 
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rollers.    Price,  with  eDdless  chain,  £16  2«.    This  is  bat  one   strawmtun. 
of  the  sizes  made  by  this  firm. 

Picksley,  Sims  &  Go's,  machine  is  mounted  with  a  slip-  ^^^^®^'  ^^^ 
pin^-pinion  for  changing  the  length  of  cut  without  changing 
tlie  wheels,  and  a  mechanism  for  arresting  the  motion  and 
reversing  the  feed.    All  the  gearing  is  covered  in  with  iron- 
C£tps  and  has  bronze  boxing. 

CJorbett  &  Peele's  machine  makes  the  stop  and  reverse  mo-  p^j^^.  ^**^^^  ^ 
tdon ;  the  former  by  moving  a  handle  within  reach  of  the 
^Beder,  and  the  latter  by  moving  the  handle  in  the  opposite 
direction. 

Ijowcock  &  Barr's  machine  has  a  lever  so  placed  that  a^j^^^^*^^  ^ 
msui  who  finds  both  his  hands  about  to  be  or  being  drawn 
in^  can  lean  against  the  lever,  which  stops  the  motion  and 
tJien  instantly  reverses  it. 

There  was  much  evenness  of  merit  in  the  construction   ^^,  Americwi 

machines  exhibi- 

^■xicl  working  of  the  European  chaff-cutters.    We  had  none  *^' 
to  compete  with  them.    The  interest,  in  view  of  the  &ct  of 
li^onors  being  easy  in  the  ordinary  working  parts,  centered 
^i^pon  the  safety  arrangements. 

The  culture  of  maize  is  extending  in  Europe.     In  the   MaiaeHmtter. 
^Mediterranean  countries  it  is  already  very  large  and  very 
^^■^portant.    Several  French  and  English  firms  put  up  the 
S^^and  hache-paille  or  hadhe-nuiiSj  specially  for  cutting  com- 
^^■^Hlder.    It  has  the  same  general  construction  as  the  ordi- 
straw-cutter. 
The  haehe-ajanCy  or  furze-cutter,  is  for  cutting  the  prickly    FaM©^tter 
( Ulex  UuropcBus),  also  known  as  gorse  and  whiUj  very 
on  in  Europe,  and  sometimes  used  as  food  for  beasts, 
g  a  woody  spiny  bush,  it  requires  considerable  strength 
the  machine,  and  the  rollers  are  so  arranged  as  to  mash 
plant  before  its  presentation  to  the  cutter.    It  is  possi- 
Q  that  in  some  of  our  less  hospitable  and  mountain  regions 
e  plants  may  be  utilized  in  the  same  way. 


The  machines  made  by  J.  Crowley  &  Co.,  of  Sheffield,    J-  crowiey  & 
^^iigland,  have  Edwards'  patent  safety-lever,  which  controls   BdwarcU'  safe- 
the  working  parts  of  the  machine  concerned  in  the  feed — 


^  forward  feed,  stopping  the  feed,  reversing  the  feed,  and 

nging  the  length  of  cut 
The  mouth  is  of  steel  and  the  feed-rollers  of  cast  iron,  the 

of  malleable  iron. 
-A.  traveling-web  can  be  applied  in  the  feed-trough,  and 
***^is  comes  also  under  the  control  of  the  lever,  to  be  stopped, 
^^^^^rted,  reversed,  or  have  its  speed  changed,  as  may  be 
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strawrcuuen.      The  machiDB  is  made  of  various  sizes,  for  power  or  ftnr 

J.  Crowley  &  ^^^^' 


Co. 


Sizes  and  prices 
of  machines  with 
Edwards'  safety* 
lever. 


Sixes  of  month. 


8i  by  2i  inches 


>y  3|  inches 
.10^  by  4|  inches 


Price. 

£ 

«. 

d. 

2 

7 

G 

4 

0 

0 

9 

7 

0 

21  10 

0 

Bevolations 
per  minute. 


200 
200 


Chaff  cat 
per  hoar. 


Pottndt. 


1,680 
6^720 


Calculated  for  a  %"  leiigtb  of  chaff.  The  larger  sizes  only 
have  the  safety  and  controlling  lever.  The  last-mentioned 
size  has  the  feeding- web  and  driving-pulley  complete. 


SRiiyCBUSEEBS. 

T-n  Enf^land  and  in  France  there  is  a  large  demand  for  a 
class  of  small  mills  for  roagh-grinding  graiu  for  feed  and  for 
crushing  oil-cake.  These  machines  are  known  in  England 
by  several  names — craahers,  kibblers  (French,  concaaseura,  ,J^"**'  ''^' 
t^laiUaeura,  broyeurs,  ete.).  The  machines  vary  in  their  in  England  u 
conetructiou  as  in  theii-  effects,  and  pass  by  gradation  into 
regnlar  mills  with  buhrs.  The  product  is  intended  simply 
for  feed,  and  the  breaking  of  the  cuticle  of  the  grain  is  sub- 
etantially  sufficient.  « 

The  machine  known  in  France  as  the  aplatiaaeur  was 
Bttown  by  a  number  of  firms ;  Fig.  203,  exhibited  by  Bodin,  of  ^ 
Trois-Croix,  Bennes,  France,  is  a  representative  machine. 
Tbe  grain  issues  &om  the  hopper  in  quantities  regulated  by 
the  feed-wheel,  and  falls  between  the  flat  snrfaces  of  the 
two  large  rollers  (0.70  meter  diameter),  one  of  which  is 
driven  by  hand  or  pulley,  while  the  other  is  moved  by  con- 
tact. A  set-screw  regulates  the  distance  between  the  two 
rollers,  and  a  spring  permits  tliem  to  separate  should  a  stone 
or  foreign  Ivody  intrude  between  them. 


The    FrcDcb 


•AplatitMtir  (srain-Jlalteiier).     E.  Bodin,  Bama,  France. 


Tti.«  work  by  hand  is  1.40  hectoliters  (22  gallons]  per  hour ;    < 
"5"  '•-^irse-power  or  steam,  5  to  7  hectoliters.    The  weight  of 
the  »nachiue  is  3X3  kilos ;  the  price,  272  ft. 

^  smaller  size  for  persons  keeping  one  or  two  horses  is 

mil  at  110  fr.,  and  grinds  11  gallons  per  hour;  and  a  larger 
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Grain-enuhtr:  gj^e,  Weighing  500  kilo8,  ia  price  600  fr.,  aud  grinds  from  10 
to  15  hectoliters  per  hoar. 
The  more  common  machine  is  one  which  has  groored 
rollers  so  as  to  make 
a  rough -griudiug  op- 
efatioD  The  forms 
of  these  machmes  are 
very  oumerous  within 
moderate  limits,  aud  the 
multitude  of  exhibitors 
and  excellence  of  the 
machmes  show  the  im- 
portance attached  to 
gnndmg  grain  for  ani- 
mals in  preference  to 
feeding  it  whole 

The  grain  crusher 
shown  by  Bichmond  & 
Chandler,  of  Salford, 
near  Manchester,  Eng 
land,  may  he  taken  as  a 
specimen  It  is  made 
in  various  sizes,  and  is 
nsed  for  crushingbeans, 
pease,  oats,  barley, 
maize,  daxseed,ormalt. 

Pricf. 


FiQ    804  —  Grain-cnuliar      Bvckmma  ^ 
ChandUr  Salford  England. 

Price. 
^  MeasnrB  of  roUers.  M  t.  d. 

7  X  ai 5  10  0 

11  X  6J' 11    7  C 


FiO.  20r>.— Biddeir*  oatt  and  beam 
Wort?"°°  ^     jti66f«-.   ilaldo«IronfVork»,Ji[al. 

don,  England. 


UauoKorninen. 

H  X  a 16     0  0 

24  X  11 18    0  0 

The  average  gain  in  crushing 
grain  was  determined  by  an 
experiment  with  the  omnibus 
horsesof  London,  and  amounts 
to  25  per  cent. 

The  "set"  of  the  rollers  ie 
regulated  by  means  of  two 
thumb-screws  in  front  of  the 
machine,  so  that  the  grain  may 
be  crushed  to  the  required  de- 
gree of  fineness.  The  feed  of 
the  grain  to  the  rollers,  accord- 
ing to  the  force  applied  to  the 
machine,  is  determined  by  a 
small  regulating- wheel. 

In  the  machine  of  Picksley, 
Sims&  Go.,of  Leigh,  near  Man- 
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cheater,  Englaod,  tbe  rollers  are  of  different  sizes,  are  each  ormnmahm. 
driven  positively,  turn  at  different  speeds,  and  are  chan-  Piet^e,,  sii=» 
Deled  in  opposite  directions.  *  ^"^ 

The  "  kibbler"  is  designed  for  cracking  oats,  beans,  and  M,"Jm^isf"^ 
maize  for  horse-feed.  Fig.  205  is  Biddell's  "kibbler,"  ex- 
hibited by  tbe  Maiden  Iron  Works,  of  Maldon,  England. 
Its  cost  is  £3  3s.  It  ia  like  a  large  coffee-mill,  and  has  re- 
newable iron  plates,  with  capacity  for  setting  for  varioos 
degrees  of  fineness. 

Cake  of  cotton-seed  or  flaxseed  is  an  important  article  of  on-wke  an  im- 
food  in  English  and  French  farming.    The  oil-cake  breaker  fo»dT 
(French,  concaaseur  de  tourteaux)  has  a  hopper,  into  which 
the  cake  is  slipped  edgewise  and  gripx»ed  between  a  pair  of 
spiked  rollers,  which  re- 
duce it  to  pieces  suitable 
for  sheep  or  beevca.    Bun- 
niog  down  the  grating,  the 
<iu8t  is    removed.      For 
'ambs,    which    reqniro    a 
finer  product,  the  second 
*nd  lower  pair  of  rollers  is 
I»it  into  action.     The  ca- 
pacity is  from  3,000  to  4,000 
lt>s.  per  hour. 

Corbett  &    Peele's   oil- 
<si».ke  breaker  makes  6  dif-  '■ 
t<erent  sizes  of  cake- meal, 
&n«l  has  cleaning-combs  to  -—^^^^ 

prevent  adhesion  or  dOg-FlO,  206.— Oif-oate  breaker.  Corbett  4" 
^ng  of  damp  cake.     The  ^"^'  ^A'^**'"T.  England. 

plates  forming  the  hopper  are  made  to  fall  back  to  form  a 
capacions  hopper  for  broken  pieces.  Boxes  receive  the 
broken  cake  and  the  dust  separately. 

Maize  is  largely  grown  in  some  parts  of  France,  but  the    cam-sheiun. 
ehellers  are  of  American  models  and  require  no  notice  here. 
Corn-Bhellers  of  English  and  of  French  make  were  exhibited 
at  the  Paris  Exposition.     Com  is  principally  grown  in 
Prance  for  fodder  only. 


ifoot-cuJWrt.fl 

Ext«TU]T«     TU 


ROOT  WASSESS.  OUTTESS.  AVD  FtTLFERS. 

Machinery  for  cutting  and  slicing  roots  will  nerer  hav 
the  same  importance  in  tfae  United  States  that  they  h&v 
in  Europe,  for  our  climate  of  excessive  changes  is  neither 
favorable  to  the  development  of  the  roots  in  summer  no. ' 
their  preservation  in  winter. 

As  might,  therefore,  be  expected,  European  nations  a 
much  ahead  of  as  in  the  quantity,  variety,  and  efficiency  o  ■» 
their  machinery  for  washing 
roots  and  preparing  them  foe 
feeding  to  the  animals. 

The  root- washer  shown  bji 
Bodin,of  Troia-Croix,  Bennes  -> 
France,  is  a  sample  of  th^ 
most  usual  form.    The  roote»—     ^^ 

put  into  the  hopper  at  the  en^^:^  -^^ 

Fig.  207.— Booi-tciMfcer.    E.  Bodln.  gpe  tumbled  over  and  over  im-*'    "^ 

iimnf»,  Franof.  ^^g  ^^g^^  alternately  in  the^^  ^^1 

water  and  out  of  it,  and  by  rubbing  against  each  other  an<^^:^^ 
against  the  bars  of  the  cage,  aided  by  the  agitation  of  thg^-^^      ^^ 
water,  rub  and  wash  oflf  the  adhering  soil,  and  are  discharge<^^^-^^^ 
at  the  end  of  the  hopper.    The  machine  weighs  160  lriln~,     i  -^^ 
and  coats  160  fr. 

The  root- washer  of  PemoUet,  Paris,  is  all  of  iron  except^       ■* ' 
the  oaken  Irame.     The  basin  is  of  galvanized  sheet-iroUp.         ^' 
painted,  and  is  readily  reached  for  cleansing  ofi'the  collected, 
soil  by  lifting  the  hopper  and  cylinder,  exposing  the  basia. 
to  he  swept  and  washed. 


Fio,  306.— £oo(-w(Mhcr.    J.  PernoUet,  Farit,  Franix. 

upantion.  The  rate  is  18  to  20  turns  per  minnte.    A  helix  in  the 

cylinder  expels  the  roots.    The  machine  is  made  of  3  sizes, 
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all  of  the  same  diameter  (60  centuneters),  bat  differing  in 
length. 

Price: 


Fnoc*.   aiiMandprloM. 


A.  potato-aasorter  was  exhibited  in  the  English  aection  by  .^^^J^  ■■•^'°' 
Penney  &  Co.,  of  Lincoln,  which  aasorts  the  tubers  into 
tlix«e  grades — small  for  stock,  medium  for  seed,  and  large  for 


OperMIOD. 


Fig.  WS.—PolaithaMorta:     Fenws  ^  Co.,  lAncoln,  England.    Vmmj  *Co. 

"larket    It  rubs  off  the  soil  at  the  same  time,  and  can  be 
oi>erated  by  a  lad. 

The  capacity  of  the  small-size  machine  is  about  1,000  Iba. 
per  hoar,  and  the  larger  size  about  one-half  more.  The  roll- 
ing action  of  the  sieves  prevents  lodging  of  the  potatoes  in 
tlie  gratings.  The  sieve  shown  underneath  the  machine  in 
ttie  cut  is  placed  there  merely  to  exhibit  its  form  and  struct- 
ure. 
The  prices  of  the  respective  sizes  are  £8  lOg.  and  £10  10«.  ^i^**^ 
Eicept  in  the  feeding  of  turnips  in  the  ground  to  eheep, 
rootgare  almost  universally  cut  before  feeding.  The  ma- 
chines vary  in  construction  and  in  the  shape  of  the  slice. 

Some  machines  make  round  slices  by  a  simple  transverse     Bodint 
ct,  the  thickness  depending  upon  the  set  of  the  knife  beyond  """*'■ 
the  plane  of  the  disk  to  which  the  cutters  are  attached. 
^  form  is  shown  in  Bodin's  root-cutter.    The  cast-iron 
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Bootatittn.tu.  hopper  lias  a  shelving  bottom,  vhich  keepa  the  roots  up  't<=v 
the  catter-disk  to  the  last  piece. 


Fia.  210.— Eoot-cttttfT.     E.  Bodin,  Benne*,  Franot. 

Price.  The  weight  of  the  machiae  is  70  kilos ;  price,  60  fr. 

uodiiiutiDiia     In  a  modification  of  the  machine  the  round  sections  are 
'""      ■   cut  into  slips  by  means  of  sharp  spurs  projecting  from  the 
face  of  the  disk  a  little  in  advance  of  the  knives,  which, 
score  the  roots  so  deeply  that  when  the  knife  shaves  off  ^ 
section  it  falls  in  slips. 
Another  modification  has  a  toothed  knife  (Fig.  212),  as 
Hmkt  A Tbw- shown  in  the  machtne(Fig.  211)  exhibited  by  Hunt  &  Taw- 
""  ell,  of  Earl's-Colne,  Essex,  England,  and  by  several  other 

manufacturers.    It  adds  5  fr.  to  the  price  of  the  macbioe. 

Still  another  modification  is  a  form  of  knife  with  angular 
projections,  forming  V-shaped  cutting  edges.  This,  how- 
ever, is  not  so  common,  and  is  more  expensive,  as  well  aa 
being  more  difflcolt  to  grind  and  keep  in  order. 
vnrioni  itonni  Variations  in  the  knives  for  the  purposes  of  feeding  cat- 
tle, sheep,  etc,  are  found  in  several  machines,  otherwise 
similar  in  all  features.  Such  machines  are  said  to  rasp, 
pulp,  Bbied,  mince,  cat  (^tnc«r,  r&per,  covper,  etc),  as  the 
case  may  be. 
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Fig.  213  8bov8  the  larger  tnachine  of  thia  character,  hav-  pJ^^^T^^ 
iDjra  disk  with  knives  at  each  side  of  the  hopper  (i  *"*^'*  JrSKi™^^)'" 
effet). 


Hunt  &  Taw. 


Toothcdknlft 


Tlo,  . 


-Taotked  kKifio/root-outter.     EuM  ^  Taw^l,  HaltlMd,  England. 


Messrs.  Woods,  Gocksedge,  &  Co.  had  a  new  tumip-catter,    woodi.  cocka- 
vbich  cuts  the  roots  into  three  distinct  sizes,  and  thus  serves  euun. 
fte  imrpose  of  three  machines. 

One  of  the  diake  has  a  knife  for  floe  cutting  and  the  other 
{or  coarser.  In  the  hopper  is  a  hinged  plate,  which  may  be 
turned  over  to  either  side  of  the  hopper  in  order  to  condnct 
the  roots  to  the  reqnired  side,  according  to  the  fineness  of 
Gutting  desired.  The  plate  covers  up  one  disk  while  it  forms 
ft  sloping  hopper-bottom  to  conduct  roots  to  the  other. 

He  Maldon  Iron  Works,  of  Maldon,  England,  exhibited  yfj^'^  *™" 
s  machine  known  as  a  root-shredder,  the  disk  being  occu- 
14  p  B VOL  5 
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'^  pied  by  a  multitade  of  tearing  pointe  in  the  sectors  betwi 
the  radial  knives. 


Fia.il3.—Dinibl«-»itiii^root-ciMer.   Piektley,SitM,^Co.,M9\,Enffi 


Soot-alired- 
der,  Mildonlnm 
Worit. 


Fia.  214.— Boot-^u-eiU«r.    Maldon  Iron  Workt,  Maldott,  Eaglam 

cntMr  e^iiD-  Another  form  of  root-cntter,  bnt  not  so  good  as  those 
scribed,  has  cutters  on  the  periphery  of  a  cylinder,  the  pii 
passing  into  the  interior  of  the  cylinder  either  as  round 
tions  or  slips,  according  to  the  style  of  the  knives. 
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A  better  form  tban  the  cyliDdrical  is  the  trtmcato-coaioal, 
vhich  was  exhibited  by  Fine!  Fila  ia  Beveral  sizes : 

6  toothed  knives,  2,000  kilos  per  hour,  weighing  170  kilos, 
cost  126  fr. 


cal  root-CDtter. 


EiQ.  SI5.— £iMl-<wtl«r.    Pinel,  ThiltA-Vexiii,  Franet. 


*  toothed  knives,  1,000  kilos  per  hour,  weighing  110  kilos,   Prto^ 
**8t  S4fr. 

Fig.  215  shows  more  clearly  the  shape  of  the  knife-cone, 
vbich,  in  the  present  instance,  has  12  knives. 


Fia.  216. — FtHtto-QOHical  cutler. 


alon 


^e  tomip,  beet,  carrot,  or  tamip-radish  are  fed  either 


e  or  mixed  with  cat  hay  or  straw,  or  with  meal  of  maize, 
^*tta,  barley,  or  pease. 


FOOD-OOOKINg  iTPAMATUB. 

2fo  absolate  statement  can  be  made  of  the  greater  econ- 
omy of  cooked  over  raw  food.  Qnestions  of  the  prices  of 
the  food,  of  fael,  and  of  labor  are  essential  elements  in  the 
calcalation.  As  food  iDcreases  in  valae  and  labor  cheapens, 
food-cooking  apparatus  come  into  ose. 
French  ana  France  and  England  were  the  princii»al  exhibitors  in  this 
i&i™'.»pp»line  of  apparatus.    Beanme  had  a  light  and  cheap  apparatus  - 

"  "^  of  galvanized  sheet-iron  for  cooking  vegetableR,  grains,  and 

roots,  with  capability  of  being  used  for  other  domestic  pur — 
poses,  such  as  .''lotbes- washing  and  soap-making,  and  whieh^ 
may  be  used  for  stewing  fi-uit  for  canning,  if  made  of  th^ 
proper  metal. 
Priflo.  Price,  from  50  t«  400  fr.  for  a  capacity  of  from  25  to  OOCZ: 

lbs.  of  grain. 


PotMble  cook- 


Fia.  317. — PorlahU  eook^  i^fparatitt.    L.  Became,  Botdogne,  Fivmee. 


Cooking  appk-  Another  form  was  exhibited  by  A.  Fonch^,  of  Paris.  It 
(Fignrens.)  IS  made  of  sheetriron  or  copper,  and  is  suspended  on  posts 
rising  from  the  sides  of  the  furnace.  Wlieu  at  work,  the 
bottom  of  the  caldron  fits  within  the  top  ring  of  the  fire-box, 
cleats  on  the  vessel  resting  on  the  rim  of  the  section  beneath. 
When  the  caldron  is  to  be  discharged,  it  has  first  to  be  lifted 
clear  of  the  fomace.  This  is  done  by  means  of  the  bail,  ciubb 
on  which  raise  the  axis  of  suspension  of  the  caldron,  and  it 
may  then  be  tipped,  as  showu  in  Fig.  218  b. 
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Price:  j^ 

CSontaining  1  beotoliter  (S3  galloDB) 

C7«ataiuiiig  S  faectoUten 

4C?«mUiiiinK  3  hecU>lit«n 


J,  FoueM,  ParU. 


FiQ.  21d.—AfTiaiItKral  ealdrtm. 
dThe  cast-iron  boiler  and  steamers  made  by  Bodin,  of   -Jsysiiy- 
m,  near  Saint-Florent  [Cher],  are  sliown  in  Fig.  219. 


Fig.  SIB.— JfTiMMwvl  MIw.    Bo^  SotOrtt,  France. 
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^i^m^eoiitina     jf  hos  gratea  for  wood  or  for  coal,  and  has  additioD 

^^j^ig^j|Wi-8teaming-cliamber8,  which  iocrease  its  capaetty  150  p 

cent.,  the  coat«ut8  of  each  being  kept  distinct.    It  is  ea»' 

traasported  in  sections,  economical  of  fnel,  and  ready  -i 

immediate  use  in  any  place  withont  setting  in  masonry. 

Prtatt.  Price  complete:  ji^,^ 

3D  liten  capacity . 

SOO  liters  capacity • 

There  are  eight  intervening  sizes. 
The  English  apparatus  of  Richmond  &  Ohandler,  of  S 
ford,  near  Manchester,  is  ahovn  iu  Fig.  220.    It  has  a  stroi 


FlO.  1^0. — Sleam-cootiitg  apparatiu.     Sichinond  ^  CAattdler,  Safford,  EngUmd. 

2^™™'  *  iron  boiler,  set  in  brickwork  and  provided  with  a  safet 
valve  and  elevated  water-cistera.  On  one  side,  or  both, 
the  boiler  is  a  cooking-tank  swinging  on  gudgeons,  throat 
one  of  which  the  steam-pipe  passes.  The  cover  of  the  tai 
has  a  gasket  and  is  fastened  down  by  a  clamping-screw  ai 

"■loo-  bridge.  The  tank  tips  on  its  axis  to  discbarge  its  contenl 
The  height  of  the  colnmn  of  water  bears  the  proper  propc 
tion  t4)  the  pressure  (aud,  consequently,  heat)  of  steam  i 
quired,  but  is  shown  short,  for  compactness,  in  the  illnstr 
tion. 

ibrdAPer     Barford  &  Perkins  exhibited  iu  the  English  section  t 

'^'^  apparatus  of  the  same  general  construction,  but  the  boUi 
was  set  in  an  iron  case  and  required  no  brick-work.  It 
adapted  for  steaming  hay,  chaff,  roots,  grain,  fiaxseed  mes 
and  other  feed;  also  for  boiling  milk  for  pigs,  and  water  fi 
steeping  other  food.    It  is  much  used  for  stable  purpose* 
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gfclso  for  cooking  the  meat  and  meal  fed  to  hantiug-dogs  in  appJJSJwf^****^ 
ttievery  extensive  kennels  of  Great  Britain  and  Irel^^^-j^^ri^taSi 
It  is  stated  to  be  capable  of  steaming  all  the  food  for  50  bouer. 
liead  of  cattle  and  as  many  pigs,  at  a  cost  not  exceeding  one 
shilling  (English)  per  day,  where  coal  is  cheap.    It  has  a 
WTOught-iron  steam-generator  with  feed-pump  attached,  a 
60-gallon  galvanized-iron  boiling-pan,  and  a  9-bashel  revolv- 
ing root  or  chaff  pan. 
Price,  complete,  with  12  feet  of  iron  flue-pipe,  $160.  Pri«^ 


Vineyard  im- 
plementi. 


VINEYARD  IMPLEMENTS. 


Even  the  vine  and  wine  statistics  of  France  scarcely  pre- 
pare one  to  view  withont  astonishment  the  enormous  area 
in  vineyard  cultivation  in  that  country.  The  product  is 
Wine  prodact  stated  at  1,100,000,000  gallons.  In  most  districts  the  land  is 
held  in  small  tracts,  and  the  cultivation  is  strictly  by  hand, 
the  peasants  owning  no  horses.  For  proprietors  somewhat 
more  prosperous  a  whole  series  of  implements  is  prepared 
specially  adapted  to  this  culture,  the  object  being  to  do  by 
animal  power  as  nearly  as  possible  what  is  performed  by 
hand. 
Hand  impie-  The  hand  process,  by  means  of  the  pronged  hoe,  consists 
in  drawing  the  soil  alternately  towards  and  from  the  vine, 
so  as  to  keep  the  soil  open  and  free  from  weeds.  The  plow 
is  adapted  to  the  same  work,  and  does  it  as  the  plow  used 
to  with  us  in  the  old-fashioned  method  of  com  cultivation^ 
throwing  the  ftirrow  alternately  from  and  towards  the  com« 

The  vineyard  plow  exhibited  by  Moreau-Chaumier,  of 


Vineyaid 
plow. 


Fig.  221. — Vineyard  pUno,    Moreau-Chaumier,  TaurSf  France. 

MoreauChaa- Tours  {ludre-et- Loire),  is  transformed  by  the  articulation  of 
the  handles,  which  incline  to  the  right  to  throw  the  soil  from 
the  vine  {dechattsaement),  and  to  the  left  for  throwing  to  the 
vine  {rechaussement).  A  central  regulator  on  the  standard 
of  the  forward  wheel  enables  the  draft-hook  to  be  thrown 
right  or  left,  so  as  to  transform  the  implement  into  a  d^- 

Price.  chausseuse  or  rechati88eu8€j  respectively.    Price,  80  fr. 


Fig.  222. — D^chaueeeuee,    BenaulUOouin,  Sainte-Maure,  France, 
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Figs.  222  and  223  show  the  d^hauggeuae  and  rechausseute,  _|_^SjJ*^  **" 
respectively,  exhibited  by  Renanlt-Goain,  of  Saint«-Manre 


Fio.  233.— AcclUnMMM.    Smuuitt-Oouin,  Sainte-Haun,  Franee. 
{Inire-etLoire).    The  adjostment  for  throwing  away  fro™ pio^ o'f '^j^^ 
or  towards  the  vine  is  done  by  shifting  the  handles  and  by  ^^.  f*^*"^" 
lateral  adjustment  of  the  draft-link  on  the  clevis.     The 
French  plows  all  throw  the  furrow  to  the  right,  and  the 
figures  show  the  change  quite  clearly.    The  rows  of  objects 
represent  the  vinos. 

A  special  plow  is  made  by  Morean-Chanmier,  of  Tours,    pi»t  '•"  htiiy 
the  depth  of  the  point  being  regulated  by  an  additional 
lever,  which  is  articulated  to  the  beam  and  maintained  at  a 


Fio.  S34. — Plotefor  kUly  ground.     itoreas-Chatmier,  Iburi,  Franee, 

r^pilated  height  by  mortise  bar  and  pin  at  the  rear.    This  ^j^"™"'*'''"' 
plow  has  the  same  adjustable  handle  and  side-draft  regu- 
lator as  the  vineyM^  plow  (Fig.  225). 
Prioe,  150  fr.  pH"^ 


-^'O-SaS.— riMiwrdiilow.    Baumlt-a^mim,  BaiMt-ittmtt,  Fnmce. 
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^^in^ardtt^     Renault- Gouin  aJao  exhibited  a  vineyard  plow  (Fig.  225) 
»i''c*t»r''(K'*'  ^^^^  *  lateral  cutter  {cavailU>nneur)  on  the  land  side ;  this 

"a^uit-Qoaiii  ^^  brought  into  action  by  a  lever,  -which  caoses  it  to  project 
into  the  spaces  between  two  vines  in  a  row,  so  as  not  to 
leave  strips  of  untilled  soil  between  tbe  vines.  It  reqnires 
the  attention  of  tbe  plowman  to  thnist  it  out  and  draw  it  in 
as  he  proceeds  along  the  row. 
P*>*-  Price,  from  85  to  110  fr.,  according  to  size. 

b,„^^"^-  The  double-moldboard  plow  [Imttoir)  is  but  little  used  ii^ 
America,  but  is  of  great  value  in  tending  root  crops  antfl 
vines,  which  are  planted  closer  than  com  usually.     Th^ 


Morea^Ckaantier,     Temn, 


mie"*"^"*'""'  ^w*'*'*''  exhibited  by  Moreau-Cbanmier  is  shown  in  Fig.  226. 
Some  such  plows  are  made  with  expansible  moldboards,  so 
as  to  ridge  up  the  soU  against  each  side  in  balks  of  greater 
or  less  width. 
Pri«.  Price,  90  fr. 


i-8^*raMSo^     The  gang-plow  (bisoc)  of  Benault-Gouin  is  of  varions 
>r  rtnejMdB.     widths.    With  tbe  larger  size  a  balk  of  1.30  meter  can  be 

fully  cultivated  la  two  rounds. 
^^*=*"'  Prices,  according  to  size,  80,  90, 110  fr. 
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Tbe  vineyard  plow  with  adjastable  shares,  known  as  the  j^J^J^*'*^  **** 
rmUeuse  in  Burgundy,  was  exhibited  by  R©ttattlt-Gouin.^^^^^j^. 


Burgundy 
plow. 


Fig.  228. — Vineyard  plow  of  Burgundy,     Benault-Gouinf  Sainto-Maure, 

France, 

It  throws  earth  from  each  side  into  the  middle  of  the  balk  BenaaitOouiiL 
and  then  splits  the  ridge  with  a  hoe.    The  side  shares  are  on 


Vineyird  bone- 
hoe,  Souchn- 
Pinet. 


**^-  229. — Vineyard  horee-hoe,    Souchu-Pinetf  Langeais,  France, 

"^'^  ^hicb  slip  through  a  transverse  mortise-bar  below  the 
^%  ^nd  are  fastened  by  set-screws.    The  usual  range  of 
adjusttuent  is  from  60  to  80  centimeters. 
"*^®  price  of  the  two  sizes  is  85  and  95  fr. 


Vloeyaid  hjar* 
row,  Soachn- 
Pinet 


Fig.  ^i30,^Vineyard  harrow,    8ouoku»Pinetf  LangeaU,  Franoe,. 
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^^v^ardim-     Eacli  of  the  principal  exhibitors  of  vineyard  implements 
Horse-hoe  (Fig.  iiad  horse-hoes  and  cultivators.    Fig.  229  shows  the  one 

ore  229).  ® 

made  by  Souchu-Pinet.  It  may  be  converted  from  a  horse- 
hoe  to  a  harrow  by  removing  the  5  shares  and  replacing 
them  by  10  teeth,  as  in  Fig.  230.  The  horse-hoe  costs  from 
vinevard  bar-  60  to  70  fr.j  the  harrow  from  40  to  60  fr.  Each  is  expan- 
gure  .  ^.^^^  ^^  ^^^  teox^  the  range  of  adjustability  being  from  0.40» 
to  1  meter. 

The  tool  known  as  the  parair  d,  vigne^  for  vineyards,  alsc 
for  park  and  garden  walks,  is  a  parer  for  cutting  weeds  an(^ 


row 


Scraper  and 
raker,  Benault- 
Gonin. 


Price. 


Fio.  231. — Scraper  and  rake.    BenaulUGimint  SaiKte-Maure^  JPhmoe. 

grass.    The  rake  following  collects  the  weeds  and  dresses 
the  surface. 
Price,  with  rake,  55  fir. ;  without  rake,  45  fi*. 


Pruning  and  cutting  scissors,  shears,  and  knives  were  in 
great  variety,  but  belong  to  the  class  of  cutlery  and  hard- 


.    ware. 


£GBAPP0IS8. 


£grappoirt. 


Presses  for  wine  are  like  those  for  cider;  and  those  for 
olive  oil,  wahiat  oil,  and  for  expressing  the  oils  of  oleagin- 
ous seeds,  such  as  flax,  colza,  rape,  etc.,  are  similar  in  sab- 


Machine 
for  cnuhing  and 
stalking  grapes, 
Chavanette. 


//js  %  m\\\ 


mM^'^t^-' 


^^6.  232. — Machine  for  crushing  and  stalking  grapes  (longitudinal  vertical 
section),    P,  M,  J,  ChavanettSf  Fontenay-aitx-Roses,  France. 

stantial  respects,  though  the  oil-presses  exceed  in  power 
probaWy,    Presses  are  considered  in  the  next  section. 

^e  machine  for  crushing,  pressing,  and  de-stalking  grapes   Deeoripticm. 
eihibited  by  M.  Chavanette,  of  Paris,  is  intended  to  do  the 
Fhole  duty  of  crushing  the  grape,  expressing  the  juice,  and 
removing  the  stalks,  skins,  and  pips.    Great  stress  is  laid  tv^^^jS^nUi^ 
upon  the  perfect  separation,  on  the  supposition  that  the  of    seeds 
effect  of  fermentation  upon  the  seeds  and  stalks  is  inju- 
rions  to  the  wine,  and  the  relative  quantity  of  the  skins  in 
the  fermentation-vat  should  be  under  control,  as  it  is  the 
fennentiug  skin  which  confers  the  color  upon  the  wine. 
The  value  of  the  degrappage^  however,  is  disputed.    In  the 
Cote-cPOrj  for  instance,  it  is  claimed  that  the  rafle  (stalk  of 
tiie  bunch)  contains  the  ferment,  bitartrate  of  potassa,  and 
tannin  in  notable  quantities,  and  its  presence  in  the  ferment- 

821 


and 
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£grappoir8. 


ing  vat  adds  qaality  to  the  wine  and  assists  in  its  coi 
tion. 

The  machine  is  driven  by  hand  or  by  power ;  in  the 
case  the  product  is  fix)m  80  to  100  gallons  per  hoar. 


Machine 
for  cmBhing  and 
stalking  Krapes, 
Chavanet^. 


Description.' 


Operation. 


Fig.  233. — Machine  far  crushing  and  stalking  grapes  (longitudin 
verse  section),  P.  M,  J,  ChavanettCf  Fontenay-aux-BoseSj  Fn 

to  10  times  the  quantity  when  driven  by  an  engine  of 
power. 

A  is  the  hopper  into  which  the  grapes  are  thrown, 
this  they  fall  between  two  cylinders,  B  B',  the  outer  s 
of  which  have  conical-headed  nails,  which  move  i 
proximity,  but  without  contact.  The  cylinders  ar 
rated  by  a  distance  of  5  to  6  millimeters.  The  crush< 
falls  upon  a  pair  of  cylinders  covered  with  sheet 
chouc,  which  has  a  uniform  thickness  of  7  millimeteD 
pips,  stalks,  and  skins  are  drawn  through,  but  depr 
juice,  which  passes  out  through  perforated  plates,  O 
ends  of  the  cylinder-box,  and  then,  by  the  Inclined 
and  spout  T,  is  discharged  into  a  funnel  and  barrel.  T 
skins,  and  stalks  drop  into  a  chute,  P,  and  then  intc 
cylindrical  horizontal  chamber,  in  which  is  a  revolvi 
cal  brush,  F  F',  which  drives  the  contents  against 
terior,  the  lower  part  of  which  is  covered  with  wi 
while  the  upper  is  of  wood  or  sheet  metal.  The  m< 
the  portion  from  E  to  m  are  of  such  a  size  as  to 
grape  seeds  fall  through ;  from  m  to  E'  the  skins  p 
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uid  the  stalks  are  ejected  at  the  end,  n,  of  the  cyliDder.   ( 
H,  I,  K,  L  are  gear-wheels  for  traiiBmitting  motioa  derived  °>"^ 
&om  the  crank  Z  or  pulley  y.    Y  is  the  fly-wheel ;  a  a'  aad 
i  f  on  the  resiiective  sectional  views  show  the  lioes  of  seo 
tkm,  each  of  the  other. 

The  cmshiag  of  the  grape  is  still  performed  ia  many  parte 
of  France  by  the  feet  of  men.  Earnest  efforts,  which  one 
need  not  impugn,  are  making  to  induce  the  small  proprie- 
tais  to  adopt  the  ^ase-rai«in  or/ottlotr,  which  are  bat  two 
Diunes  for  the  grape-mill. 


^-  234.— Grap«-em«Jwr.     ifetoMrait  ^  DoaUxuU,  Jfaneg,  Franee. 

The  grape-cmaher  shown  in  Fig.  234  was  exhibited  by 
«*ixtnoron  de  Dombasle,  of  Nancy,  and  is  a  light  machine. 


Onpe-mlll 


FlO.  235.— GrajM-mitl.    £.  Mabillt  Frira,  JmMw,  Franot. 

driven  by  hand,  and  placed  above  the  vat.    It  has  two 
■ToodeD  rollers,  and  rods  upon  them  which  actas  teeth  to  dra# 
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igrappoirt.     in  and  cmsh  the  grapes  which  are  thrown  into  the  hoppea 

The  keys  allow  the  juxtaposition  of  the  rollers  to  be  regi 

lated.    The  work  performed  is  2,000  kilos  of  grapes  pc 

hour;  the  weight  is  80  kilos ;  the  price  60  ir. 

\  fi'^R?:™^^?*-     The  grape-mill  exhibited  by  Mabille  Fr6res,  of  Amboist 

billeFrdi«8(Fig-  ^ 

ore  235).  is  showu  in  Fig.  235.    The  teeth  on  the  rollers  are  spira 

and  the  action  is  one  of  tearing  as  well  as  cutting.  It  i 
stated  to  be  the  ^^  mage  du  Midi^^  a  great  and  importai 
grape  region.  The  prices  and  sizes  vary  fix)m  200  to  24 
fir.,  with  cylinders  from  0.80  meter  to  1  meter  in  length. 

Some  other  forms  of  apparatus  connected  with  the  vin 
age  and  with  the  treatment  of  must  and  of  wine  wei 

CeDAT  pompa.  showu  in  the  annexes  of  the  Quay  d'Orsay,  such  as  pum^ 
for  the  delivery  of  the  must  from  the  press-tank  into  ^ 
fermenting- vats,  and  for  transferring  it  from  one  vat  to  e: 
other  and  into  casks.  These,  however,  are  but  forms 
pumps,  and,  as  such,  outside  of  the  limits  proposed  by  ^ 
writer,  as  they  trench  upon  the  work  of  another  jury.  I 

Mnst-heston.  must-heators,  attracting  a  good  deal  of  attrition  just  ncD 
were  shown  of  several  kinds,  but  are  simply  pumps  wli^i 
cause  the  liquid  to  pass  through  pipes  exposed  to  the  1^< 
of  a  charcoal  fire  and  deliver  it  again  into  vats.  The  en 
ject  was  not  particularly  studied  by  the  writer,  who  was 
tached  to  the  mechanical  and  not  to  the  chemical  divis:: 
of  the  group,  and  he  cannot,  therefore,  offer  anything  ^ 
uable  to  the  reader. 

Curtta's  wine-     A  silver  medal  was  granted,  in  Glass  76,  to  J.  M.  Oujr 
of  San  Francisco,  for  his  must  and  wine  heater. 


WINS.  CIDER.  AXD  OIL  PSS88S8.  Win4.  eider,  and 

The  French  need  of  presses  is  much  greater  than  onr  own.    NnmrromiuH 
The  culture  of  the  vine  is  ooe  of  the  most  important  indna-  ^wi«?**^ 
tries  of  France.    In  the  south  of  France  the  olive  is  a  very 
important  crop,  and  in  Normandy  the  apple  is  equally  so. 

The  number  and  variety  of  the  French  presses  for  agri-  „iSMMtoFr£» 
cnltnral  pnrpoaes  were  very  great,  and  some  of  them  well  JjjJ  ""  "'Jw- 
worthy  of  our  attention.  But  little  of  iftiportance  was 
shoiVD  fiom  England  in  that  line.  A  cider-preaa  from  the 
west  of  Englanil  was  a  fair  working  machine,  but  had  noth- 
ing remarkably  new.  The  Continent  of  Enrope,  outside  of 
France,  had  few  presses.  The  vine  and  the  olive  are  grow- 
ing interests  with  ns ;  the  apple  for  cider  is  more  important 
than  either  in  the  Northern  States,  though  its  culture  is  not 
generally  in  such  extensive  tracts  as  the  vine  occupies  in  spe- 


"Flo,  236.— French  cider 


r  oilpreu.     £.  MabilU  t'rhrtt,  AmhoUe,  Franix, 


*^ly  favorable  regions,  or  as  the  olive  will  shortly  demand 
in  California. 

The  screw-press  is  the  most  common  French  form.    Fig.  ^^^  ^^^ 
^  shows  one  mounted  on  a  carriage  for  transportation,  It '«"<>- 
being  a  common  practice  in  Normandy  for  parties  owning 

ass 
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^^^^iTin*.  tic.,  presses  to  go  from  farm  to  farm  to  make  cider,  mach  as  th( 

thrashing  machines  do  the  work  of  a  neighborhood  with  ns 

■cntl^pnM^     ^''®  machine  has  movement* of  two  powers.    When  tht 

wina  or  oil.        pinioo  IS  Oat  of  gear  with  the  nut-wbeel  on  the  screw,  th< 

iFigon  236.)    wheelmay  be  tumedrapidly  by  meansof  the  upright  handles 

either  to  elevate  or  depress  it.    When  great  power  is  re 

quired  the  gTavitating-catcfaes  are  dropped  into  their  seats 

and  then  each  back-aad-forth  movement  of  the  lever  rotat« 

the  nnt-wheel. 

Mabille  Fr^rcs, of  Amboise [Indreet-Loire), France, makt 
these  presses  of  11  sizes,  ranging  as  follows  i 

SluaaudprlMi,  Power kiloa..  30,000  to  300,00 

Trongli square  meten..  1.00  to  3.  £ 

Diameter  of  hoop meters..  0.65  to  2. ■ 

Height  of  hoop do...,  O.OOto  I.m 

Cubic  coatcuts  of  hoop hecl«1it«ia..  S.  00  to  53. 

Diameter  of  scTew meter..  0.05  to  0. 

Price frwjcs..  150  to  I,  a 


-««ai^^^ 


Fio.  937. — CoKitant  wovemtHt/or  agricultural  prtMC*.     E.  Bodin,  Senmet 

E.  Bodin,  of  Trois-Croix,  near  Bennes  {lUe-el  Vilaine 
France,  has  a  somewhat  similar  mechanism,  which  also  hm 
a  movement  at  each  stroke  of  the  lever. 

DeaeripUoD.         A,  mnrtlse-wheel  on  the  pie«siire-tint. 

B,  working- lever  for  giving  the  pKSenre. 

C,  the  pintles  of  the  coDpling-rods  E  E. 

D,  axis  of  the  working-lever, 

E  E,  coDpiing-rods  ttanemitting  the  movement  of  the  lever  to  the 
mortise-nrbeel  A, 
F  F,  cotter-kefs, 

O,  frame  (_erapaud)  to  support  the  mechanism. 
H,  pressnre^crew. 

The  cotter-keys  are  gravitating ;  each  motion  of  the  level 
turns  the  mortise-wheel  in  a  constant  direction,  the  actioi 
of  the  cotters  being  alternate.  While  one  cotter  is  effectiv* 
the  other  slips  np  out  of  its  seat,  slides  over  the  interveninj 
space,  and  drops  into  the  nest  mortise.  The  stroke  of  thi 
lever  is  0.8  meter. 


/ 
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It  may  not  be  out  of  place  to  mention  that,  whatever  plan  ^^^^  ""'".•'*. 
of  grinding  the  apple  and  pressing  the  pomace  may  be 
adopted,  importance  is  attached  in  France  to  allowing  th^  for  m«u™tiun^ 
pomace  to  rest  24  hours  before  pressing.    The  extraction  of ""  p"""^"- 
the  jaice  is  thereby  rendered  more  easy,  more  complete,  the 
Juice  is  fuller  flavored  and  sweeter,  and  the  admired  golden 


color  developed. 


—Thrtc-'^etd  meeliaiiitm  of  appU-pra*.      F.  Mamottier  FlU, 

Lgom,  France. 

Figs,  238  and  239  show  the  press  of  three  speeds  exhibited 
l>y  Tdarmonier  Fils,  of  Lyons.  Three  diEFerent  powers  are 
obtainable  by  dropping  the  cotter-keys  into  one  or  another 
of  the  circles  of  mortises;  the  smaller  the  circle  the  greater 
the  speed  and  the  lower  the  power.  The  upper  plate  oscil- 
lates on  two  centers  as  the  lever  is  vibrated.    As  with  the 


Lever  diflerea- 
tUl  apwd  lereir- 


\ 


C  aD  —Lever  differeitUal  preii      F   Marmo^Ur  I%U,  Ljont,  Franot, 


^*«SB  formerly  described,  each  motion  of  the  lever  mores 
^e  mortise- wheel,  and  conseqaently  the  pressure-nat,  in  the 
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^^^^iTin*.  tu.,  same  direction,  tlie  cotters  being  alternately  effective,  and 

duriug  their  ineffective  stroke  slip  np,  slide,  and  then  &Ilinto 

lUmoniBrni*.  (;i,g  Qg^j  notcli.  To  reverse  the  action  of  the  press  the  cotters 

DUDtrentui  B:re  tumod  half  round,  when  they  turn  the  mortise-wheel  in 

■p«d      wrew-  ^[jg  other  direction. 

The  size  and  price  are  as  follows : 

Diameter  of  screw metera..  0.06  to  0.15^ 

LeDgth  of  screw do....  I.eotoS.SOC 

Diameter  of  mortise-wheel do 0.35  to  I.3£^ 

Slie ud pri«e.  Capacity  of  hoop hectoliters..  5  to  lOQ 

Weight  of  screw,  with  apparatus  complete kilos..   100  to  1,300 

Price  of  screw,  with  apparatus  complete francs..        HO  t«60» 

Price  of  press,  complete do 1240  to  1,S5*l- 

The  press  exhibited  by  David,  of  Orleans  (Loiret),  France^ 
has  three  powers.    The  quickest  and  least  forcible  is  th-_ 


Q^Tld.  Fid.  SiO.— Wine  and  cider  preu     H  Bami   Orient   FraKce. 

hoiizontal  wheel  on  the  screw ,  this  has  four  handles,  by 
which  it  is  quickly  turned.  As  greater  power  is  required, 
Thrw  speed!,  a  piuiou  OTi  the  horizonal  axis  is  engaged  with  the  wheel, 
and  this  is  rotated  by  hand-wheels  at  the  extremity  of  the 
axis.  A  still  greater  power  is  obtained  by  levers  with  a 
click  and  ratchet  movement,  like  that  known  as  the  pateot 
windlass. 
Hjdrsniio     Presses  on  the  hydraulic  principle  were  exhibited  by 

^"*"''  Mannequin,  of  Troyes  {Aube),  France,  but   resemble  the 

familiar  stearine  and  linseed-oil  presses.  The  same  exhib- 
itor also  showed  the  combination  of  the  screw  with  the  hy- 
draulic, the  latter  being  used  to  raise  the  platform  and 
cheese  against  the  follower  as  a  final  operation.  The  more 
powerful  screw  mechanisms  are  dispensed  with,  as  the 
quicker  and  initial  pressing  only  is  done  by  means  of  the 
screw. 
Combined     In  the  figure,  A  A  are  the  cylinders  and  O  O  the  pistons 

dSIdScp™.''^'  (2  to  4  in  number)  of  the  hydraulic  press,  the  pomp  F  of 
which  is  set  upon  the  same  foundation,  or  upon  the  wagon, 
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for  the  machine  is  sold  mounted  on  wheels  if  desired.    The  '^'^  '"■' 

i>otnace,  grapes,  olives,  nuts,  or  seeds  being  placed  in  the  hoop 


(cutfatt),  the  follower  put  npou  the  contents,  the  accessory 
blocks  £  and  the  iron-plate  D  placed,  the  nut  C  is  rotated 
lo^wnwai-dly  on  the  screw  B  by  means  of  the  handles. 


rio.  2ii.—Hs<ii 
The  hydraulic  pamp 
into  the  cylinders  lifts  the  pistons,  the  table,  and  the  cureaM,    .pj^^jj 
the  Qut  above  affording  the  resistance.    When  the  required 
pressure  is  obtained  and  maintained  for  awhile,  to  allow  the 
"ine  to  escape  &om  the  marc,  the  cock  I  is  opened,  and  the 
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'■•  water  returns  from  the  cylinder,  driven  back  by  the  weight 
,^of  the  table  and  its  contents  into  the  reservoir.     In  press- 
ing grapes,  the  marc  is  tbeu  cut  and  retomed  to  the  cuveau, 
and  the  operation  repeated. 

They  are  made  of  sizes  containing  Irom  1,300  to  5,000 
liters;  pressure  from  170,000  to  300,000  kilos. 
The  hydraulic  press  for  nut  oil,  colza,  rape  and  turnip 
'""^  seed,  and  other  expressed  oils  is  shown  in  Fig.  242.    The 

Fieim»2.)    follower  enters  the  basin  which  is  on  the  summit  of  the 
pieton  of  the  hydraulic  press.    The  pistons  are  worked  al- 
ternately by  a  single  pnm]i. 
nnbinedpreH.     M.  Fort,  of  MontaTf^s  {L(nret),  exhibited  the  screw-press 
■ort.  ^^^    ^^^   supplementary   hydruulic   press,  the  machine 

mounted  as  a  cart  for  transportation. 
Bw  'iSi'd'''^     -A-  v*ry  compact  combination  of  the  screw  and  hydraulia 
aUcpmL      press  was  shown  by  Cassan  Fils,  of  JalUeu,  near  Bourgoia 
(Js^e),  the  hydraulic  mechanism  being  in  the  sole  of  the 
pressnre-block  beneath  tlie  nut  on  the  screw  of  the  press 


Cafan   FtU,  JtUliai, 


The  vertical  fixed  screw  has  two  nats,  L  and  J.  "When 
high  pressure  is  to  be  applied,  the  tank  H  is  filled  with  water, 
the  valve  of  egress  closed,  and  the  lever  E  of  the  pump 
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Torted.    The  eole  B  descends  as  the  water  from  the  c'*--,,^"*^*" 
tem  H  is  driven  by  the  pamp  D  into  the  cyliader  I  beneath 
the  piston  C.    As  soon  as  the  circnlar  mark  O  O  appears, 
the  coarse  of  the  piston  is  complete. 

To  sQStain  the  pressure,  the  props  M  M  are  brooght  be-  'w'^** 

Death  the  nut  L,  which  is  adjusted  in  height  to  suit  tbednuiicpteM. 
occasion.    The  exit- valve  of  the  cylinder  is  opened,  and  the 
nater  returns  into  the  tank  H.    The  nut  J  and  the  piston    cmmdfiu. 
C  then  descend  until  the  latter  is  at  the  bottom  of  the  cyl-    (Fignreiu.) 
inder.    The  valve  is  then  closed,  the  pump  worked,  and  the 
Bole  B  driven  down  again  as  before. 


FlO.  241.— IDm  and  eUtrpnt$.     Quillet,  Parit,  Franet. 

The  combined  screw  and  hydraulic  press  of  M.  Quillet,  of  Qouiot. 
Psris,  stands  upon  the  piston,  which  forms  a  single  stem, 
the  hoops  or  crates  which  hold  the  marc  being  arranged 
npoQ  the  table  l>eueath  an  equal  number  of  compressors, 
which  depend  from  the  plate  above.    The  size  of  these  com-   DMcriptionuid 
pressors  bears  a  certain  proportion  to  that  of  the  crates,  J^?  **  ''"^ 
both  being  truncato-couical,  so  that  when  the  full  pressore 
is  brooght  to  bear  and  the  press  at  the  end  of  its  stroke, 
bnt  a  Uiin  layer  of  marc  is  arooud  the  compressors,  and 
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FitK,  eie.,  couseqneutly  the  juice  is  expressed  with  great  facility  i 
completeness. 
The  pressoir-ddoupldf  so  called  (thongh  but  six  crates 


Fio.  246.~Toggi^rtM.    Samai*,  DM*,  fVaiioa. 


/ 
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in  the  press  at  once),  is  claimed  to  have  a  donhle  effective-         i""^  ''^• 
uess  over  a  press  acting  apon  an  equal  amonnt  of  maic  in 
a  single  receiver ;  this  is  ou  account  of  its  heing  exposed  in  i,iSUd''«™w'^ 
a    comparatively  thin  film,  with  largely  increased  exndiug  ■"JJ^"""  SJJ^ 
surfitce. 

T'he  press  is,  in  fact,  the  onion  of  six  small  presses  on  a 
single  table,  which  is  raised  by  hydraulic  power  lifting  the 
^srvLtea,  which  are  accurately  placed  beneath  the  pendent 
pkisbins  or  followers. 

rrhe  small  press  (Fig.  245)  has  the  same  features  of  crate    qmueta  tiagt* 
^nd  follower.    In  one  iUnstration  the  crate  is  conical,  and  the '™    ^""' 
jnice  issues  only  externally.    In  the  other  the  crate  is  cylin-    {Figure  zm-i 
d-vical,  and  the  juice  issues  both  centrally  and  externally. 
'JJIie  power  is  by  a  hand-wheel  pinion,  master-wheel,  and 

S<3Z7«W. 

Ihe  price  of  the  conical  arrangement  is  500  £r,,  including 
t:"^o  crates ;  of  the  cylindrical,  560  fr.,  with  two  crates.  For 
XOO  £r.  additional  either  is  mounted  on  wheels. 

The  dnratiou  of  pressure  is  10  minutes  with  red  wines. 
%Vliite  wines  require  longer  time,  as  is  well  known. 

The  toggle-press  for  wine  and  cider  was  exhibited  by  Sa-    Toggie-prem. 
znadn,  of  Blois  {Loir-et-Cber),  France,  and  is  intended  to  be   swMin. 
"forked  by  hand  or  steam.    For  the  lower  power  the  ma-    (sigareiin.) 
cbine  is  worked  by  the  crank,  but  when  the  higher  power 
is  i-eqnired  the  upper  handles  are  used  to  extend  the  arms  of 
fclie  toggle-levers.    This  flexor  and  extensor  movement  is 
found  in  some  of  oar  own  presses,  and  is  both  powertul 
and  compact. 

^Ibe  machine  is  a  good  one,  and  the  powers  and  prices 
are  as  follows : 

Cnte.  toUcnicr, 


Force  or  preu. 

Aresoflabk. 

4.200 

EOoi. 

W.QOO 
50,900 
M.OOO 

Mtltr. 

CaiMon,  toBtpm, and}iarrel for  oil-preu.    SamaiTi,  Bloii, fVanoe. 


presses. 
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Wine,  ete.,     Kg.  247  shows  the  cast-iron  box  or  caisson  for  containing 
the  olives  or  other  oil-producing  fruit ;  the  wooden  plug  or 
and^foiSwer!"**^  tampou  which  enters  the  box  and  expresses  the  material 

towards  the  sides  as  well  as  downward ;  also  the  sheet-iron 
barrel  with  perforated  sides. 

But  little  idea  of  the  great  quantity  and  variety  of  presses 
at  a  French  Exposition  can  be  formed  from  an  acquaintan 
with  our  own  exhibitions,  where  they  form  so  unimportan 
a  feature. 


(Figure  247.) 


\ 


-  ( 


.  ^ «        —  HAY  AND  BALING  PRESSES.  Battng-pr€i§et, 

The  American  baliDg-presses  of  Dederick  and  Dodge  ex-  i>«i«rick  sc  co 
lubited  at  the  Expoc^ition  were  adjadged  superior  to  all 
otJtiers  for  work  on  a  large  scale.  The  former,  the  Dederick 
Oo.  continaous  baling-press,  of  Albany,  N.  Y.,  was  shown 
the  American  annex,  and  had  what  may  be  termed  a 
nger  or  piston  in  connection  with  a  reciprocating  feeder,  newription. 
drove  a  bunch  of  hay  within  the  range  of  the  plunger 
re  each  stroke  of  the  latter. 


The  machine  received  a  gold  medal,  and  also  the  special  ^  GoWmedaiond 

Sdvres  vase 

of  a  Sevres  vase  for  exceptional  merit  at  the  trials  on 


Esplanade  des  Invalides^  August  4, 1878. 
The  Dodge  press  was  exhibited  by  the  French  agent,  Th.  hiwtJS^byliiter,' 
"^^^  5r,  of  Paris,  in  the  French  section  of  the  building  on<>'^""**- 
Champ  de  Mars.    The  award  therefor  was  made  to  M. 
^er.    It  received  a  Sevres  vase  also,  at  the  trial  before    s^rres  vase. 
^aa^Dtioned. 

In  the  Dodge  machine  the  hay  is  thrown  loosely  on  the  ,  ^^f «?*pV**?.  **' 
x^o^d-table  or  troughs  in  fix)nt  of  the  press,  whence  iron  ?«?»«. 
tic^th  carry  it  right  into  the  open  mouth  of  the  machine, 
'^Ixen  it  is  seized  by  the  revolving  cones  in  the  head-piece 
drawn  in  from  the  feed-table  in  two  continuous  streams, 
built  up  into  a  bale  26"  in  diameter.  The  diameter  of 
tlxe  bale  is  never  increased,  but  the  bale  grows  longer  as 
l^yer  after  layer  is  built  up.  In  doing  this,  the  density  of 
tilie  bale  is  regulated  by  the  friction-clutch,  which  has  been 
previously  made  tight.  After  the  bale  is  built  such  length 
.  as  desired,  the  action  of  the  compress-screw  is  brought  into 
play  by  simply  shifting  one  cog-wheel,  and  in  a  few  seconds 
]  the  bale  is  compressed  endwise  and  shortened  from  about 
i  one-fourth  to  one-fifth  its  length  without  increasing  its  diam- 
eter. While  the  compression  is  going  on,  the  man  attend- 
ii^g  the  press  is  passing  around  and  fastening  the  two  wires. 
I^hen  this  is  done,  the  pressure  is  r^i^sed,  the  bale  dropi)ed 
P^t,  and  the  press  dct  for  another  baie. 
I    2^0  European  machines  approached  in  efficiency  the  two    superiority  of 

t^erican  presses,  but  in  the  smaller  kinds,  operated  bycan  bai^g.prras 
e  ^Jid,  some  of  the  French  presses  were  fully  equal  to  the**" 
fJDerican  of  the  same  class. 
I^ecker  &  Mot,  of  Paris,  exhibited  a  hay -press  with  two   Decker  sc  Mot. 
)W8,  one  on  each  end  of  the  beam  which  depressed  the 
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follower.  It  was  stated  to  be  an  "American"  press,  a 
wns  of  a  form  of  which  we  have  many  examples. 
LevBT-  The  Hercules  Lever- Jack  Company,  of  Newark,  N".  J,,  h 
an  efficient  small  press,  which  received  a  silver  medal, 
is  an  application  of  the  lever  and  pawl  to  the  purposes  o 
press. 

The  French  use  small  baling-presses  much  more  than 
do,  and  in  many  ways  that  we  do  not.  It  is  not  uncomn 
to  truss  or  bale  all  the  straw  coming  from  a  thrashing  i 
chine,  and  so  mow  it  away  in  the  bam  in  convenient  bund 
for  handling  and  feeding. 

Whether  it  is  the  military  habit  carried  into  domestic  : 
or  not,  it  is  the  case  that  the  practice  of  putting  up  ft 


Fio.  246.— G<iili«m'«  tnurttis-prtu,  Ko.  3. 

in  the  shape  of  forage  rations  is  very  common,  and  mi 
presses  are  made  for  this  purpose. 

Two  of  these  may  be  shown,  and  are  known  in  the  tn 
as  "machines  for  trussing  or  hunching  forage  or  straw." 

The  machine  made  and  exhibited  by  M.  Guilbem,  of  Pa 
is  shown  in  two  sizes,  one  of  which  is  open  and  the  ot 
closed. 

The  prices  are  according  to  capacity.  Machines  to  mj 
bunches  of  iVom  3  to  10  kilos  weight  (say  from  6  to 
IKiunds)  are  sold  at  from  40  to  65  fr.;  18  (r.  additional 
mounting  on  wheels. 
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The  operation  of  the  machine  is  readily  tmderstood  from    BaUng-pnttu. 
tlie  engravings.    The  press  No.  4  will  condense  from  300   Cdpaciij 
to  450  pounds  of  hay  ioto  a  cabic  meter  of  space. 


rio.  249,— GailAem'fjifwt,  Ko.  4. 

The  ties  are  made  with  hempen  twine  or  osier  bark. 

Several  forage-presses  were  exhibited  by  M.  P.  Ouitton,    "'I*''™ 


FlO.  SBO.— Plmi5*.preM.     F.  Ciriltoii,  Corieil,  France. 


of  Corbeii  {Scine-etOiBe),  France.  The  larger  size  (Fig.  250) 
is  on  wheels  and  has  four  flexible  bands,  and  the  smallest 
0B6  of  the  set,  shown  in  Fig.  251,  has  three  pliable  steel 
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BaKag-pituit.  bands,  which  are  laid  back  against  the  bar  (one  is  shown  im 
this  position)  while  the  crat«  is  being  filled.  The  bands  are: 
then  laid  over,  the  ends  brought  down  in  Aront,  and  seemed 
to  hooks.  These  are  forcibly  drawn  down  by  pressing  the 
foot  on  the  treadle,  each  band  being  in  tnm  attached,  a  catcb 
holding  each  firmly  until  the  eiicjrcling  cord  is  placed  anC 
tiefl.  Each  steel  band  being  then  released,  the  bundle  i: 
thrown  out. 

PiKw*.  The  prices  are  from  60  to  80  fr.  for  machines  makin 

bandies  team  30"  to  40"  long.    The  larger  size,  at  250  fr- 


p.  Gttitlon,  Corbttl,  Franet. 


made  on  the  same  principle,  but  mounted  on  wheels,  makes 
bundles  of  fr^m  GO  to  80  lbs.  weight. 


BEDOS-OLIPPISa  MAOBINB.  Hato'-dippi-W 

The  qaestioii  of  fences  and  hedges  is  aud  will  long  con- 
tiaae  to  be  interestiiig  to  us  in  the  United  States.    It  baa 
been  said,  though  probably  not  an  exact  estimate,  that  the    Hedgu  m.  fen- 
fences  in  the  United  States  have  cost  more  to  baild,  and  ""^ 
still  cost  more  to  keep  in  repair,  than  all  the  farm  houses 
and  their  oatbuildiugs,  bams,  and  stables. 

If  thin  be  true,  the  time  may  come  -when  we  shall  prefer 
the  French  plan,  abolish  fences  and  keep  the  animals  in 


Tla.  SS2. — Sedge-cuHtr.-  Honubg  ^  Sana,  GranlAant,  Engl^md. 


atrfis  and  yards.    In  this  connection  it  may  be  said  that  an  ^  ^""s  "•  p"- 
acre  of  ground  will  keep  two  or  three  times  as  many  cattle 
in  Rt^iiia  as  it  will  if  pastured,  and  the  mauure  be  worth  ten 
times  as  mncb. 

^e  have  several  hedge- trimmers  patented  in  the  United 
States,  mostly  simple  modifications  of  the  mower. 

A  special  construction  on  the  same  principle  is  a  late 
machine  of  Homsby  &  Sons,  of  Grantham,  exhibited  at  the 
Boyal  Agricultural  Society's  show  in  Englaud. 

tbe  road-wheels  are  larger  and  are  somewhat  differently  Honuby  &  sont. 
geared,  and  the  partis  are  more  massive  on  account  of  the   „  , 
mflcame  being  requured  to  cut  wood,  in  some  cases  when 
bedgBB  have  been  neglected,  as  much  as  an  inch  in  diameter. 
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j^dg^eUpping  The  top  horizontal  bar  supports  the  cutter,  which  has  the 
motion  familiar  in  England  in  the  ^< Paragon^  machines  of 
this  firm,  and  can  be  raised,  depressed,  put  fiarther  oat 
laterally,  or  withdrawn  behind  the  machine,  at  the  will  of 
the  operator. 
Honuby  &,  Sons.  In  passing  trees  or  other  obstractions,  for  instance,  the 
(Figure  .)  ^^^  ^^  drawn  back  laterally  and  restored  again  to  working 
position  when  the  object  is  passed. 

The  stated  amount  of  work  is  five  miles  of  hedge  per  day; 
whether  on  one  side  or  on  both  sides  and  top  is  not  exactly 
defined. 


BLSOTBIO  LIOHT  IN  AaalCOLTUBS. 


-Among  tbe  numerouti  Mpi^ications  of  the  electric  light  for 
P**blic  and  private  uses  i»  one  by  M.  Albaret,  of  Lianeourt    AHmrat. 
IC^ue),  who  has  devised  au  apparatus  for  lighting  up  a  field 
^^^  that  work  may  be  earned  on  at  night  when  uecesaarj'. 

It  was  shown  for  the  firat  time  during  the  recent  official    Foroi^twork 
'^■^al  of  reapera,  biuders,  and  mowers  at  Hacmont,  depart-  sm.  ' 
'ilent  of  Seine-et-Mame,  July  22, 1878. 


FlO.  95a.—Barve»Hng  bg  the  tlectrie  %ft(  (France). 

It  consistB  of  a  Gramme  machine  and  a  mast  for  the  eleva-  i>"<!fiptioii 
tion  of  the  electric  lantern,  attached  to  an  ordinary  locomo- 
bile, which  is  also  capable  of  doing  the  onlinary  work  of  the 
farm,  such  as  thrashing,  etc.,  the  mechanicnl  connection  of 
the  engine  proper  with  the  Gramme  machine  being  made  or 
detached  at  will,  so  that  for  thrashing  the  locomobile  may 
drive  the  machine  and  also  illuminate  the  field, 

The  locomobile  is  on  the  usual  horizontal  system,  with 
tnbnlar  boiler,  and  the  one  exhibited  was  of  4  nominal 
16  p  E TOL  5  241 


242  UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 

^^^Egee^{^A«n  horse-power,  but  is  capable  of  working  up  to  a  mucli 

higher  force. 
The  Gramme  machine  is  placed  underneath  the  boiler  and 

behind  (relatively  to  the  position  of  the  engine)  the  fire-box, 

on  a  plate  of  iron  bolted  to  the  boiler.    It  is  driven  by  a 

belt-polley  on  a  shaft  driven  by  the  engine. 

tjjJ^jjbSreTa^    The  mast  rises  from  the  smoke-stack  end  of  the  engine, 

paratoB.  having  an  articolation  to  an  additional  bed-plate  fastened 

to  the  engine  frame,  and  is  raised  and  lowered  by  means  of 
a  chain- wheel  and  pulley,  worked  by  a  crank.  The  locomo- 
bile carrying  the  whole  apparatus  is  readily  moved  by  its 
own  power  from  place  to  place,  and  requires  no  special  ar- 
rangement on  arriving  at  the  scene  of  its  work. 

The  mast  is  13  meters  high,  and  is  made  of  socketed  tubes 
with  cross-stays  and  jointed  tension-rods,  which  allow  the 
whole  to  be  taken  to  pieces  for  transportation.  The  foot  of 
the  mast  is  mounted  on  a  horizontal  axis,  on  which  it  turns 
when  elevating  or  depressing  the  lantern  at  its  summit 
The  lantern  is  suspended  by  pulleys  and  a  rope,  which  con- 
tains the  insulated  cord  leading  to  the  Jablochkoff  light 
Cost  The  whole  apparatus  costs  6,000  fr.,  4,000  fr.  for  the  loco- 

mobile and  2,000  fr.  for  the  Gramme  apparatus,  regulator, 
light,  and  mast 


SNBILA GE  OF  MAIZS.  EnaUage  <if 

This  is  a  French  inyention,  and  may  very  properly  retain 
its  French  name.  EnMage  means  to  pack  down  in  a  trench 
or  pit  (silo). 

The  French  silos  were  shown  by  model  in  the  Agricult-    French  tiios. 
oral  Annex  of  the  Paris  Exposition,  on  the  Quai  d'Orsay. 

The  system  is  the  invention  of  M.  Augoste  QofGart,  of^J^^^  ^'• 
Burtin,  in  Sologne,  which  old  province  of  France  embraces 
a  p^u^  ^^  ^^^  plateau  of  the  Upper  Loire,  and  is  now  in- 
dixded  in  the  departments  of  Loir-et-Oher  and  Loiretj  in 
Fxrance. 

.Although  other  green  crops  besides  maize  are  capable  of  ^^^Jji^^^ 
being  similarly  preserved  with  advantage,  it  is  more  partic-  ^^^^^JJ^'J,' ^"*° 
ulstfly  in  regard  to  green  corn-fodder  that  the  system  has 
been  applied  in  our  country.    In  Europe,  where  economic 
processes  are  more  carefully  followed,  apple  pomace,  turnips, 
cabbages,  leaves  seasoned  with  celery,  grape  leaves,  leaves 
of  beet  roots,  and  pulp  of  beets  from  sugar  factories  have 
been  preserved  in  pits,  some  of  them  from  time  immemorial, 
for  feeding  cows  and  goats.    Necessity  has  so  long  com- 
pelled the  efforts  of  human  beings  that  we  may  find  pre- 
<^edents  in  almost  every  line  of  improvement ;  but  all  ex- 
perienced men  who  know  the  great  difi'erence  that  separates 
^  l^appy  suggestion,  or  even  a  successful  attempt,  from  a 
practice  well  enough  confirmed  to  become  the  base  of  a 
'^^^lar  business,  will  admit  that  these  precedents  do  not 
^eetroy  the  merit  of  any  man  who,  like  M.  Auguste  Goffart, 
^^^^  accomplished  a  continued  and  practical  success. 

The  object  cannot  probably  be  better  stated  than  in  M.  ^J^^jf^^. 
^^flGart's  own  words,  which  are  here  given :  yanugegpf  green 

^^  70  feed  In  winter. 

-Advantages  to  he  derived  from  the  preservation  of  green  fodder  hy  ensi- 
^^•orer  the  method  of  preservation  by  drying, — If  there  be  one  fact  recog- 
^^^^^  by  aU  agrioolturiBtB,  it  is  that  a  certain  qnantity  of  grass,  which, 
l^^^^iuned  in  a  green  state,  represents  an  ascertained  nutritive  value, 
^^^B  a  considerable  portion  of  that  value  in  passing  into  the  state  of 
^^  intended  for  the  winter  sustenance  of  animals. 
*  The  cow,  which  gives  us  in  summer,  while  feeding  on  green  grass, 
excellent  milk,  and  butter  of  such  agreeable  color  and  flavor,  fur- 
ies us  in  winter,  when  she  eata  the  same  grass  converted  into  hay, 
,rtr^  ixiferior  quality  of  milk,  and  pale,  insipid  butter.    What  modifica- 
^^^^'^^  has  this  grass  undergone  in  changing  to  hay  f    These  modifica- 
,^^*^  are  numerous.    It  is  sufiBcient  to  cross  a  meadow  at  the  time 
^*^^xi  the  new-mown  grass  is  undergoing  desiccation  in  order  to  recog- 
-^  that  it  is  losing  an  enormous  quantity  of  its  substance,  that  ex- 
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EruUage  qf  hales  in  the  air  in  agreeable  odors,  bat  whiob,  if  they  remained  in  thi 

plant,  would  serve  as  a  condiment,  facilitating  digestion  and  asaiml 

lation. 

M.  GoffiiTt's  oo-     **A11  stock-raisers,  those  of  Sologne  especially,  know  how  rapidh 

our  young  cattle  increase  in  weight  in  summer  on  green  pasture,  which 

converted  into  hay  and  devoted  to  their  nourishment  in  winter,  scarceL 

keeps  them  in  statu  quo;  hay  given  judiciously  does  not  always  pr« 

vent  them  from  becoming  lean. 

Loss  of  valae  of    >  <  Therefore,  the  sole  fact  of  desiccation  accomplished  by  fine  weathca 

grsM     oryrng.   ^^  ^^^  ^^^  conditions,  causes  the  loss  of  a  considerable  part  of  eeae^ 

tial  substance.  This  loss,  added  to  the  physical  modifications  whi<«a 
render  mastication  and  digestion  of  the  hay  more  difficult  than  of  t^ 
grass,  and  consequently  assimilation  less  complete,  merits  the  most  a^ 
ous  attention  on  the  part  of  those  who  are  interested  in  agricnltu  :3 
affairs, 
in^v  harvest'**     **  ^*^®  losses  which  I  have  mentioned  are  far  from  being  all  that 

suit  from  our  method  of  transforming  grass  into  hay. 

'*  Rains,  ofttimes  prolonged,  coming  upon  the  harvest,  the  absotxs 
of  sufficient  heat  in  autumn,  are  powerful  causes  of  deterioratioi^ 
hay. 

**  What  agriculturist  has  not  seen  a  hundred  times  his  hay,  i^joiw 

by  rain,  deprived  of  its  richest  and  most  assimilative  elements  f    TH 

rain  prolonged,  the  hay  is  invaded  by  a  species  of  nauseous  rot,  wliic= 

disgusts  cattle  and  causes  formidable  maladies  when  hunger  foro^ 

Difflonl^ofthem  to  eat  it.    If  these  things  occur  to  the  common  fodder  cr^pa-— 

crooa^  FnmcS^  clover,  lucem,  sainfoin,  etc. — what  would  happen  to  the  fodder  croi^ 

of  high  growth  and  great  yield,  snch  as  maize  and  sorgho  f  Never  ic: 
our  temperate  climate  could  we  obtain  for  these  a  sufficient  desiccation 
by  the  sun." 

It  may  be  as  well  to  state  that  the  reasoning  on  this  sab- 
ject,  the  comparison  of  the  values  of  green  corn -fodder  with 
lacem,  sainfoin,  and  other  green  crops,  and  the  value  ot 
or  necessity  for  additional  farinaceous  or  other  food,  to- 
gether with  calculations  and  general  directions  as  to  the 
TniDsiatioii  of  quantity  and  mode  of  feeding,  may  be  found  in  the  trans* 
?RBro™^^^  lation  of  M.  Goffart^s  work  on  this  subject  made  by  Mr 

J.  B.  Brown,  and  proenrable  at  55  Beekman  street,  ^w 
York  City. 

Mr.  Brown  has  been  very  active  in  the  dissemination  o 
information  on  this  subject,  and  as  his  work  is  procurabli 
in  English  the  writer  is  spared  the  necessity  of  dwelling 
upon  many  points  of  interest  which  it  might  be  well  to  em 
body  in  this  report  were  the  information  only  procurable  ii 
France  and  in  the  French  language. 

Goiftirt's  ex.  Experiments  of  M.  Ooffart. 

pcriments. 

The  key  to  success  in  the  construction  of  silos  for  th< 
preservation  of  green-fodder  crops  is  found  in  the  absolnti 
exclusion  of  air  and  exterior  moisture.  The  expensive  ei 
periments  and  the  preliminary  failures  of  M.  Oofiart  durinj 
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a  period  of  twenty -five  years  were  in  consequence  of  a  want  ^^^ji^^"**^*  *' 
of  knowledge  of  the  necessity  for  this  hermetical  treatment, 
And  subsequently  in  devising  means  to  secure  it. 

Se  has  not  scrupled  to  speak  of  his  efforts,  either  abortive 

only  paitially  successful. 

The  summing  up  of  this  part  of  his  experience  is  instruct- 


Having  built  9ilo8  hollowed  in  the  ground,  plastered  with    yim«iS^*  *  **' 
Portland  cement,  and  perfectly  water-tight — 

"I  cat  at  that  time  my  maize  in  pieces  of  three  to  four  centimeters        Catting  th6 
tX.17"  to  1.56"]  long,   I  mixed  a  certain  proportion  of  short  straw  *^™* 
(Alivays  too  much),  and  I  filled  successively  my  9%lo9  by  pressing  down    Packing  in  the 
tlie  layers  of  the  mixture  by  one  and  sometimes  several  persons  tread-  *^^ 
ixi^  upon  it.    After  this  pressing  down  with  great  pains,  I  placed  on  the 
'top   a  layer   of   short  straw   about  ten  centimeters  [4"]  long,  and    ^Jiy^Jti^*^ 
al>ove  all  a  layer  of  loam,  beaten  with  care,  in  order  to  preveot  all  con- 
tact between  the  ensilaged  maize  and  the  air  outside.    During  the  fol- 
lo^ving  days  I  stopped  up  the  fissures  which  appeared  on  the  surface. 
^Wlien  I  proceeded,  several  weeks  later,  to  open  the  9\lity  I  found  invari- 
ably a  vacuum  of  several  centimeters  between  the  maize  and  the  super- 
incombent  clay.    Notwithstanding  the  force  of  the  compression  that 
'waa  produced  during  the  ensilage,  the  maize  had  undergone  another 
Battling,  and  its  upper  part  presented  an  alteration  which  would  com- 
mQnicate  rapidly  to  the  lower  layers.    In  order  to  avoid  this  result  I 
bad  DO  other  means  than  to  feed  it  out  as  quickly  as  possible.    Later  I 
abandoned  the  clay  as  a  covering  for  my  siloa.    Immediately  after  hav- 
ing pressed  in  my  mixture  of  cut  maize  and  straw  I  applied  above  all  a    subetitution  of 
<^veriiig  of  plank,  fitting  exactly  the  opening  of  the  silo  and  descend-  plank  for  earth. 
^Qg  with  the  maize  as  it  shrunk  down.    This  simple  change  produced  a 
Perceptible  amendment,  but  it  was  quite  iusufflcient  still.    The  altera- 
tion was  but  little  retarded,  but  I  was  on  the  right  track.    To-day  I 
^^W  use  the  same  eilosy  and  I  obtain  a  preservation  indefinite  and  com- 
plete.   In  what,  then,  have  I  modified  my  processes  f    Instead  of  cut- 
*iiig  my  maize  in  pieces  of  three  or  four  centimeters  in  length,  I  cut       Cutting  to  a 
^^em  one  centimeter  [rfa""]  only.    Instead  of  mixing  a  quarter  and     ^     '   engtn. 
•t>Hietime8  a  third  in  weight  of  short  straw,  I  never  exceed  the  propor- 
tion of  one-tenth,  and  oftener  I  bury  the  maize  without  any  mixture. 
^<  xially,  and  here  is  the  principal  difference,  I  pile  on  the  cover  of  my    Weighting  the 
»,  when  it  is  fiUed,  four  or  five  hundred  kUos  [fcO  to  1,100  lbs.]  of  P^^ 
»^ne8  or  blocks  of  wood  per  square  meter  [1^  square  yards]  of  surface.  ' 
my  first  processes  I  obtained  only  a  temporary  and  incomplete 
I^^^eservation ;  with  my  last  I  obtained  a  preservation  iudefinite  and 

•^^iaolute." 

•  •  •  •  « 

*'Cut  in  disks  of  only  one  centimeter  thick  the  maize  packs  better  in 

nlo,  it  occupies  less  space,  and  takes  the  form  and  consistency  of  a 

Species  of  pulp,  leaving  in  its  mass  the  least  possible  amount  of  air.    In 

P^^portion  as  the  length  is  increased  the  preservation  becomes  less  per- 

^•^t,  and  finishes  by  being  entirely  defective." 

The  heavy  weight  is  lor  the  purpose  of  packing  the  mass  ^^^^^^^^^^^ 
^nd  thereby  expelling  the  air  inclosed  between  the  disks  of 
stalk  and  in  the  cells,  the  air  finding  its  outlet  between  the 


246  UNIVERSAL   EXPOSITION  AT  PABIS,  1878. 

EntOage  <2^joints  of  the  coveriiig  plank.    After  putting  in  the  fdlo^  the^ 
crispness  and  elasticity  of  the  stuff  diminishes  and  its  com— 
pressibility  increases.    The  weighted  cover  follows  the 
in  its  softened  condition,  and  brings  it  to  that  density  whic 
is  necessary  in  order  to  put  it  out  of  the  reach  of  all  altera 
tion. 
fo?2iSS^e'  *^™  *  Culture  of  maize  for  ensilage. 

It  will  be  usefal  in  this  connection  to  cull  a  leaf  from 
Goffart's  experience  in  regard  to  the  culture  of  the  mail 
its  value  when  preserved  in  its  succulent  condition  in  sil 
and  its  capacity  for  the  occupation  of  the  same  ground  i 
definitely,  not  only  without  iiyury,  but  actually  giving 
surplus  of  manure  applicable  to  other  areas  of  cultivatio: 

?^?Mb*  "^     ""^^  Burtin  my  soil  possesses  some  qnalities  very  favorable  for  t' 
perimenta  in  onl-  cnltnre,  bat  for  foar  years  my  processes  left  much  to  be  desired, 
ture  of  corn.        within  two  years  X  have  made  more  progress  than  I  had  obtained  (l^i 

ing  twenty  years  preceding.    The  large  quantity  of  maize  that  the   x. 
crease  of  this  culture  and  my  perfected  processes  have  placed  ev« 
year  at  my  disposal  has  permitted  me  to  double  the  number  of  my  stoci 
and  each  animal  produces  triple  the  amount  of  available  manur^=re. 
Therefore,  if  my   maize  requires  abundant  manuring,   it  causes  a 

laoreaseof  jjroduction  of  manure  more  than  sufficient.     In  fact,  a  hectare  {2,^        ^ 
ure.  acres]  of  maize,  properly  treated  and  successfully  preserved,  yields  * 

product  of  more  than  50,000  kilos  of  manure,  and  absorbs  hardly  od*^  ^^ 
third  of  this  quantity.    It  is  necessary  to  odd  that  each  week  I  spi 
upon  my  dung-heaps  100  kilos  [225  lbs.]  of  phosphate.    This  praoti( 
gives  excellent  results,  above  all  in  Sologne,  where  our  soil,  naturally, 
very  poor  in  phosphoric  acid,  requires  that  we  should  furnish  it  i^- 
every  possible  form.    Some  foreboding  people  predicted  four  years  ag*'^^^'*'^^ 
that  I  would  lose  all  my  stock  if  I  continued  to  feed  them  exclusively  -     ^^ 
on  maize  throughout  the  year.     I  have  continued  t«  do  so,  and  all  m^^^ 


Vn 


Health  of  the  animals  enjoy  excellent  health,  without  even  a  shadow  of  a  malady  — 


One  of  the  most  valuable  properties  of  maize  is  the  power  of  self-snc 
cession  almost  indefinite.    Some  of  my  finest  maize  occupies  a  fielc^-*^^^^ 
which,  during  the  past  eighteen  years,  has  borne  fourteen  harvests  o 
that  plant  without  giving  any  signs  of  weariness ;  on  the  contrary,  ihm 
lat«r  yield  is  better  than  the  former.    All  the  requirement  is  to  give 
the  land  suitable  manuring,  restoring  each  year  the  equivalent  of  thar 
Bepetition  of  which  is  taken  off.    Potash  is  the  predominating  component  of  maize^^ 

com  crops.  Animals  consuming  it  assimilate  very  little  potash,  and  the  dung-hea]^ 

restores  to  the  soil  nearly  all  of  it  that  has  been  removed  in  the  crop 
Another  plant,  much  cultivated  in  Sologne,  the  hemp,  possesses  als(^<^^ 
the  property  of  eternalizing  itself  upon  the  same  field.    Each  farm 
its  hemp  field,  which,  for  centuries,  occupies  the  same  ground. 
Adaptation  of     <<  The  soil  which  is  best  adapted  to  the  culture  of  maize  is  of  me< 

^e  cnltore.         consistency,  rather  light  than  heavy,  moist  without  being  wet,  rich  1 

alluvial  matter,  and  therefore  of  a  dark  color.     It  is  remarkable  that" 
our  poor  Sologne  possesses  an  abundance  of  this  kind  of  land,  aa 
heaven  had  wished  to  give  it  some  sort  of  compensation  for  all  its  oth< 
inferiorities.    Heavy  soil  is  equally  well  adapted  to  produce  very  fin 
maize,  but  requires  more  labor ;  for  it  is  necessary  to  bring  it  to  a  stat^ 
of  fine  pulverization,  at  the  risk  of  the  seed  not  sprouting,  which  19 
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always  difiScalt  in  compact  earth.    In  general  terms,  maize  will  snc-  EmUage  of 

oeed  wherever  beets  do  well,  with  the  same  conditions  as  to  manuring 

and  top-dressing.    Bat  maize  cannot,  of  course,  have  the  pretension  to 

compete  with  advantage  against  such  a  rival ;  above  all,  in  the  rich        Goffitrt's  ac- 

countries  where  for  s )  long  a  time  it  has  been  cultivated  as  a  plant  that  ^°° 

is  both  valuable  in  commerce  (sugar)  and  for  fodder.    In  those  parts 

maize  can  only  make  for  itself  a  modest  place,  as  a  means  of  varying  a 

little  the  food  of  our  animals. 

'^  But  in  those  countries,  such  as  the  south  of  France  and  Algeria,     Value  of  com- 

fodder  in  south 


bere  the  excessive  heat  causes  the  beet  to  fail,  there  maize  will  ren-  ^f   pnu^ce   and 
der  immense  service.     Preserved  by  ensilage,  it  will  assure  at  all  times  Algiers, 
tlie  cattle  sufficient  food,  instead  of  those  alternations  of  abundance 
scarcity  which  often  have  such  sorrowful  results." 

^fter  reciting  his  mode  of  flat  cultare  in  drills,  he  adds : 

**  Thanks  to  the  care  that  I  have  specified,  I  obtain  from  my  maize    Yield  of  creen 
&X1.  enormous  yield.    In  the  past  five  years  the  minimum  has  been  75,000 
IkJlos  per  hectare,  and  the  maximum  415,000.    The  average  yield  has 
l^een  90,000  kilos  per  hectare."  • 

IMaize  for  ensilage  should  be  drilled  or  planted  in  rows.  ^^^^  ^'  p^°^ 
That  which  is  sown  broadcast  does  not  contain  so  much 
sugar  as  that  which  has  more  air  and  sun«    It  should  be 
cut  when  it  is  in  tassel,  before  it  forms  ears,  and  when  it  is   Period  of  cut 

-■_  ting. 

tlie  most  juicy.  If  for  any  reason  the  cutting  is  deferred 
until  the  grain  is  partly  formed,  and  a  part  of  the  leaves 
^^^ther,  or  the  frost  touches  it,  it  can  still  be  preserved  with 
firreat  profit,  but  the  air  entering  the  shrunken  cells  of  the 
partially  dried  stalk  will  cause  it  to  sour  more  or  less  in  the 
**fo,  and  the  cattle  will  not  appreciate  it  so  highly,  though 
^hey  will  still  eat  it  in  preference  to  hay.  If  cut  at  the 
*^Sht  time  and  preserved  in  the  right  manner,  they  always 
Pilfer  it  to  June  grass.  The  cutting  can  be  done  most  eco- 
►mically  with  a  reaper. 

Construction  of  the  silo.  Construction  of 

*^  the  sUa 

The  form  of  the  silo  is  very  important,  as  it  should  offer 

the  least  possible  resistance  to 
the  packing  of  the  contents.  All 
angles  should  be  avoided;  the 
elliptical  is  thq  preferable  form. 

A  silo  should  be  as  large  as  is  PianofsUos. 
compatible  with  easy  and  eco- 
nomical use ;  the  preservation  of 
ensilage  is  always  less  perfect 
in  small  silos  than  in  large  ones. 
Close  to  the  walls  there  is  gen- 
erally some  alteration  in  the  qual- 

^.^.^PlanofimnBUos.  AuMi  and  it  is  desu^ble  to  reduce 

9wU  Goffartf  Burtinf  France,     this  as  mUCh  aS  possible. 

*  About  40  tons  to  the  acre. 
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^^jBntaage^f    j^  gHo  uxay  be  built  of  groat,  with  15''  walls;  four  p 

sand  and  one  part  cement,  mixed  with  coarse  gravel,  abon 
half  and  half,  laid  on  in  plank  boxes  or  troughs,  and  p 


constractionof  tered  iusido  with  cement.    The  center  wall,  if  built  in  pairr 
or  triplets,  should  be  18''  thick ;  the  walls  vertical  and  b 


half  underground  for  equability  of  temjterature ;  the 
cemented. 

co«t.  The  cost  of  a  silo  is  less  per  cubic  contents  for  larger  th 

for  smaller  sizes.    For  a  moderate  size  an  estimated  cost 
$1  per  ton  C/apacity  is  probably  near  the  truth.    The  re 
tive  cost  of  brick,  stone,  grouting,  lime,  lumber,  and  la 
will  greatly  vary  the  estimate.     A  silo  5(y  x  12'  and 

Capacity  of  si-  deep  wiU  have  a  capacity  of  nearly  150  tons,  calculatL 
40  lbs.  of  pressed  fodder  to  the  cubic  foot;  but  as  it  will 
be  full,  owing  to  the  subsidence  of  the  material,  the  act 
contents  will  be  less.    The  careful  trampling  in  layers  c 
after  day  as  the  silo  is  gradually  filled  will  insure  its  ni. 
complete  filling. 

Oofhrt'8  brick     At  M.  Goffart's  farm  at  Burtin  the  silos  are  sunk  2  inzzzie- 

ters*  below  the  surface.    The  walls  are  raised  3  metf ^n^ 

above  the  surface  of  the  ground  and  are  5  meters  wid e; 

elliptical  in  plan.  The  walls  are  2  bricks  thick  (about  18^^^) 
below  the  ground,  and  IJ  bricks  thick  above  the  surfacsr::^^^- 
The  walls  and  bottom  are  made  perfectly  water-proof  wii^^  ^ 
Portland  cement 

Coat  The  triple  silos  cost  4,176  fr.,  and  have  a  capacity  of  812.^^^^  , 

cubic  meters,  about  5.14  fr.  per  cubic  meter.    The  inventcr^^^^' 
intends  raising  the  walls  another  meter.    A  roof  exclud^^^j 
rain  and  snow.    That  shown  in  the  view  of  "the  silos  c^'l 
Burtin"  is  temporary.  j 

Trench  sUa         The  silo  may  in  some  cases  be  a  trench  cut  in  the  soL^^I 
The  only  kind  of  ground  satisfactory  for  this  purpose  ha^^ 
^ancUMorris,  clay  abovc  aud  a  porous,  dry  soil  beneath.     Mr.  FrancI  -^ 

Moms,  of  Oakland  Manor,  Howard  County,  Md.,  mak^^ 
trenches  in  a  soil  which  has  12"  to  18"  of  clay  on  top  and      -f 
rotten  rock  below.    The  trenches  are  5J'  deep,  7^  wide  ^•f 
bottom,  11'  wide  at  top,  and  any  length  desired ;  the  fac^f 
are  not  plastered.    The  angle  of  batter  of  the  sides  will  d>  J 
I)end  upon  the  character  of  the  soil  and  subsoil,  and  it    f 
probable  that  but  few  soils  could  be  trusted  for  a  permanetfl 
silo.  i 

It  would  certainly  be  better  in  most  cases  to  revet  tH^j 
sides,  to  cement  them,  or,  better  than  all,  to  build  them  j 
stone  or  brick,  smoothly  cemented  inside,  as  elsewhere  o 

*  1  meter = 39.37  inohee.  j 
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scribed.    No  plan  can  be  entertained  which  omits  to  prevent  ^^i^^^^**^*  ^ 

the  percolation  of  water  into  the  silo^  and  the  slope  of  an 

earthen  «*to  must  be  such  as  to  remain  firm  and  at  the  same  the  »uK™^'**"**^ 

time  not  so  great  as  to  prevent  the  superincumbent  weight 

from  compressing  the  mass  effectually. 

In  using  an  earthen  trench,  the  sides  are  lined  with  straw, 

staniiing  so  that  the  ensilage  will  slip  down ;  the  bottom  is 

floored  with  plank ;  the  fodder  is  trampled  in  and  heaped 

up  above  the  surface  of  the  ground;  the  top  rounded  up    FrenohsUos. 

and  covered  with  a  thin  layer  of  long  straw,  the  thinner  the 

better ;  above  that  are  spread  sheets  of  tarred  roofing  felt 

or  paper,  and  above  that  earth  piled  on  about  2'  deep.    The 

earth  must  be  pounded  or  rolled  with  a  heavy  roller,  and  this 

pressure  must  be  repeated  occasionally  until  the  fodder 

settles. 

Xt  is  now  Mr.  Morris's  intention  to  make  a  number  of 
tx^uches  radiating  from  a  center,  upon  which  the  cutting 
machinery  will  stand  and  thus  obviate  the  necessity  of  mov- 
^'^g  his  maohincry  in  filling  a  number  of  Mo%.  One  now 
^pon  the  ground  is  80'  long. 

Cutting  and  ensilaging.  ^uttingandcn- 

The  French  machine  used  for  cutting  the  maize  costs  800    French  cutting' 
fr-,  and  will  cut  from  100,000  to  120,000  kilos  (say  from  ii°>~^^^«- 
^^    X3  tons)  per  day  with  an  8-horse-power  steam-engine. 


gth  of  cut,  "^  of  an  inch. 
In  this  country  an  ensilage-cutter  is  made  specially  for   American  cot 
^^^  puipose  by  the  New  York  Plow  Company,  65  Beekman     ^^"^ 
^t^r>eet,  New  York  City.    Its  capacity  is  from  4  to  5  tons  per 
*^ouj  of  green  corn-stalks,  cut  to  the  length  of  -^^o  of  an  inch, 
m  run  by  a  2-horse-power  engine,  or  10  tons  per  hour 
xh  4horse  power  and  a  large  machine. 

"Xlie  machine  will  take,  in  the  latter  case,  five  or  six  men    <^»i»city. 
^eed  it  from  the  heaps  of  maize  brought  fresh  from  the 
^^Ifi,  and  the  cutter  should  be  set  as  high  as  the  top  of  the 
►,  into  the  middle  of  which  it  will  discbarge  by  an  apron, 
«n  the  cut  fodder  can  be  raked  and  pushed  towards  each 
If  it  be  inconvenient  to  place  the  cutting  machine  so 
Sb,  an  elevator  can  be  attached  to  the  rear  of  the  machine 
flischarge  into  the  middle  of  the  silo.    Four  men  will  be 
^^l)t  busy  spreading  the  cut  fodder  evenly  and  trampling  it. 

Ihe  calculation  for  dimensions  is  a  cubic  foot  to  40  lbs.  of  ^^^^°°^^« 


green  fodder  when  settled.    The  green  fodder  should  be  oontcnts. 
^^^^sh  from  the  field,  not  being  laid  in,  heaps  to  heat  over 
Sht.    Twenty  inches  of  added  depth  of  cut  fodder  per  day 
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EntO'v'  I' will  keep  sufSciently  ahead  of  the  heating,  and  by  filling  ii 
with  successively  trampled  layers  the  final  eubsidence  wil 
be  less. 

Corn  ■hwiidbe  Id  HHy  «tIo  the  cut  foddcF  should  be  fine  cooagh  to  pacl 
closely ;  the  finer  it  is  cut  the  better  the  preservation,  ant 
the  less  labor  of  mastication  for  the  animals  that  eat  it. 
nit^^ami  The  siio  ahonld  be  filled  as  rapidly  as  possible  and  th< 
layer  of  cut  fodder  be  kept  level  all  the  time,  and  tbi 
greater  the  compression  the  more  perfect  \n\l  be  the  presei 
vatiou.  It  should  be  especially  well  packed  along  the  walls 
When  filled  to  tbe  top  and  carefully  leveled,  a  layer  of  strav 
cut  2"  or  3"  long  should  (according  to  the  French  direc 

GaTOTDfpbiik.tions)  bespread  upon  it,  and  on  the  top  straight-edged  traus 
verse  boards,  fitting  closely  together. 

The  layer  of  straw  has  been  omitted  in  America  with  gooc 
Ecsults,  and  a  cover  used  made  of  battened  shutters  of  two 
iach  plank,  tongued  and  giooved,  nud  in  flve-feet  sections 
the  length  a  little  shorter  than  tbe  width  of  the  silo,  so  ai 
to-  allow  them  to  slip  down  safely  as  the  fodder  subsides 
The  air  escapes  above  through  the  interstices  between  anc 
around  the  sections  of  the  cover. 
The  weight  ou  top  is  essential. 

"°riJS'''"5SIt     "^^^  boards  or  sections  are  arranged  across  the  silo  h 
cuiret.  order  that  they  may  be  removed  one  by  one  when  feectin) 

out  the  ensilage,  which  is  cut  down  vertically.  The  stones 
or  wooden  blocks  are  so  disposed  that  they  may  be  remove* 
in  the  order  of  the  displacement  of  the  boards.  One  bun 
Beqawte  dred  pounds  per  square  foot  is  considered  necessarj-.  Sal 
may  bo  added  to  the  ensilage  as  the  filling  progresses,  sa; 
1  kilo  to  a  cubic  meter,  which  is  about  ^0^^  part  of  thi 
weight  of  the  ensilage.     Tbe  weight  of  the  latter  wbei 


F14.  S56. — Emplj/ing  a  nlo  bg  rertieal  ilicing, 

packed  averages  about  812  kilos  per  cubic  meter.     Approxi 

mately,  this  may  be  called  2  lbs.  of  salt  to  the  cubic  yard, 

Tlie  door  of  the  silo  is  recommended  to  be  of  temporari 

masonry,  plastered  iij ;  the  whole  covered  with  a  roof  se 
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a  li title  above  the  walls,  so  as  to  allow  circolation  of  air^^^-^»»«*v««/ 
beneath  it,  and  the  eaves  extending  beyond  the  walls  to 
keep  out  the  driving  rain  and  snow. 

'^^Tien  the  silo  is  opened,  one  of  the  shatters  above  the  Emptying  the 
fodder  is  removed  and  the  feed  spaded  out,  the  face  of  the 
8ta:fir  being  cut  down  with  a  hay-knife.  It  is  sufficiently 
deixse  to  stand  like  a  wall,  and  the  daily  consumption  will 
keep  pace  with  the  effect  of  the  air  upon  the  face.  K  it  is 
to  r^emain  till  hot  weather,  it  is  better  to  take  out  the  ux>per 
half  first,  leaving  that  which  is  below  for  summer  use  under 
th»  same  cover  of  plank,  which  will  not  need  to  be  heavily 
weighted. 

Feeding  of  ensilage.  Feeding  emUt 

ITlie  exposure  of  the  ensilage  to  the  atmosphere  for  a  few 
hoars  before  feeding  induces  a  moderate  alcoholic  fermenta- 
tion and  is  found  beneficial,  making  the  somewhat  insipid 
mass  more  savory.    The  time  must  depend  upon  the  tem- 
perature.   Ko  rule  can  be  given  applicable  to  the  frosty  days 
of  winter  and  the  fervid  temperature  of  summer. 

Speaking  in  a  general  way,  and  subject  to  conditions  of  pJ^J^'^^; 
temperature  and  exposure  which  may  require  a  variation  in 
the  management,  it  uiay  be  said  that  ensilage  should  be 
.   taken  from  the  silo  the  evening  before  it  is  fed,  in  order  that 
it  may  have  fifteen  hours  to  become  alcoholic ;  at  that  time  it 
^l  become  quite  warm  and  the  cattle  will  eat  it  greedily. 
Eight  hoars  later  it  will  have  passed  the  proper  limits  and 
^W  rapidly  spoil  as  food ;  48  hours  is  its  extreme  duration 
^hen  removed  from  the  pit.     This  first  fermentation  in- 
^^^^^^es  the  facility  of  digestion,  and  therefore  the  nutritive 
P<>^erofthefood. 
^  import  from  Winning  Farm,  Mass.,  dated  December,  winning  Farm, 
\   ,^)  gives  the  following  comparison  of  the  methods  of  feed-  ^^***' 
I  %  ^ith  and  without  ensilage : 

■    ^^  Of  keeping  30  head  cows  and  100  sheep  per  day : 

I      1»3S0  Ihs.  ensilage,  at  $2  per  ton |1,  35    Comparinon  of 

5         9«lb8.Bhort8,at»18perton ^O^^^i^^' 

\         ^0  Ihs.  hay,  at  $15  per  ton 37 

T  ^^ont  ensilage,  the  cost  was  as  follows  per  day : 

\^^^  lbs.  hay,  at$15perton 6  00 

ISO  lbs.  shorts,  at$18perton 1  44 

]  7  44  and  without  it 

I  Balance  in  flftvor  of  ensilage 4  92 


1 


I 
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EfuiUtgeqf  *<lf  we  count  100  sheep  as  10  cows,  the  average  cost  per  cow  is  6^ 
cents  per  day. 
Adyantage  of  *' Since  they  were  fed  on  ensilage  the  cattle  are  gaining;  the  milk 
jESSryg  ^^  increased  25  ^er  cent,  in  one  week.  The  butter  is  yellow  without  any 
artificial  coloring.  The  stock  will  all  leave  the  best  of  hay  to  feed  on 
ensilage.  Here  is  the  weekly  account  of  six  cows  that  came  in  last 
March :  They  are  fed  1,800  lbs.  ensilage  and  90  lbs.  shorts  per  week ; 
cost,  12.70;  result,  22  lbs.  butter,  at  35  cents,  and  240  lbs.  skim  milk, 
at  1  cent,  $10.10 ;  profit  one  week,  $7.40  on  6  cows  that  without  ensilage 
would  have  been  dry.^ 

Mr.  Goffiart  writes : 

OoAirt'a  expe-     '*  I  opened  in  April,  1877,  my  last  elliptic  sUo,  which  contained  nearly 
rienoe  in  feeding.  loo^oQo  Jdlos  of  maize,  ensilaged  in  October,  1876,  more  than  seven 

months.  It  disclosed  a  very  compact  mass  of  a  brownish-green  color ; 
the  temiH)rature  did  not  exceed  10  degrees  (B^umur)  [54  Fahr.  ] ;  there 
was  no  appreciable  odor ;  taken  in  the  mouth  it  was  really  insipid,  and 
this  freedom  fh)m  odor  and  taste  produced  at  first  an  almost  disagree- 
able sensation. 

''I  detached  from  the  mass  several  hundred  kilos,  intended  for  the 
next  feeding  of  my  animals.  It  was  hardly  exposed  to  the  air  when  it 
underwent  a  veritable  change;  the  brownish  color  became  sensibly 
green,  the  beginning  of  alcoholic  fermentation  took  place,  without  ex- 
ceeding the  limits  which  that  fermentation  ought  never  to  pass.  That 
»ilo  was  not  completely  exhausted  until  the  10th  of  August,  and  the 
maize  remained  in  good  condition  until  the  last  day.  My  forty  days' 
maize  reached  at  that  time  the  point  where  it  was  suitable  to  be  cut 
for  fodder ;  it  had  attained  its  full  height,  and  in  the  month  of  August 
my  animals  ate  it  green ;  they  were  only  ten  days  without  maize  during 
the  year  1877. 

''My  »iU>8  of  rye  will  be  consumed  during  the  winter.  I  do  not  need 
to  say  that  green  rye  is  much  richer  than  maize,  and  a  much  smaller 
quantity  will  go  as  far ;  the  mixture  of  these  two  kinds  of  fodder  is  an 
excellent  diet." 

And  later,  under  date  of  Burtin,  July  20, 1879 :  f 

''I  am  now  feeding  63  head  of  cattle  exclusively  on  ensilage  of  Oc-  i 

tober  last ;  it  is  as  good  as  when  first  put  up. 

''    *    *    *    One  important  point  that  a  long  practice  has  i)nt  forme         f 
beyond  doubt  is  that  the  same  green  maize  nourishes  better,  the  weight 
being  equal,  when  it  is  cut  short  than  when  it  is  fed  whole,  and  that 
its  nutritive  power  increases  when  it  has  been  softened  by  lying  sev-       f 
eral  weeks  in  a  Hlo,  then  undergoing  a  light  commencement  of  alco>      ^ 
holic  fermentation  a  few  hours  before  being  fed  oat.    I  estimate  that      | 
with  young  animals  acclimated  the  increase  of  weight,  at  80  centimes     i 
per  kilo  [7  cents  per  pound],  will  pay  upon  an  average  about  20  fr.  per     ' 
thousand  kilos  of  preserved  maize  [about  $3.50  per  ton].    I  consider    I 
this  price  as  so  nearly  regular  that  I  adopt  it  as  a  i)oint  of  departure 
when  I  wish  to  reck<m  up  my  farming  operations. ''  j^ 

Addreaa  of  J.     In  a  late  address  before  the  American  Dairymen's  Asso- 
ran "^SrviSmi ciution,  at  Sjracuse,  N.  Y.,  Mr.  J.  B.  Brown  states  that— f 

J^Mociation.  j 

*'Tho  farmers  of  Orange  County  require  six  acres  for  summer  anf 

winter  support  of  one  cow  by  hay  and  grazing,  of  which  seven-twelftM 

is  fed  in  a  dry  state.    Twenty-five  tons  of  green  corn-stalks  wiU  su| 


r 
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port  in  better  average  condition  two  cows  for  a  year,  with  68  lbs.  per      .  SntOage  qf 
oay.    Bat  it  is  not  difficult  to  double  this  quantity  of  stalks  per  acre. 
Oae-half  the  manure  derived  firom  feeding  green  fodder,  carefully  pre- 
served, will  keep  up  the  land.    A  mature  or  fattening  animal  removes    Feeding, 
none  of  the  constituents  of  its  food  that  are  valuable  for  manure, 
^earefore,  the  most  fertile  farms  of  the  Eastern  States  are,  as  a  rule,    iDoreaeedqnan- 
^oae  that  are  devoted  to  stock  or  dairy  farming.    Cattle  are  not  only  ariiiS)!©.™^"* 
the  distributing  reservoirs  of  vegetation,  but  they  also  may  be  made 
^  increase  the  sources  of  supply.    English  agriculture  became  success- 
^^  And  profitable  through  stock  farming." 

Tke  latest  on  the  sabject  fipom  M.  OofGEurt  is  as  follows,  ^i^^^^gj^^^^^ 
luider  the  date  of  Burtin,  December  17, 1879 :  *^ 

**11ie  longer  experience  that  I  have  in  feeding  ensilage  to  stock,  the 
''^ox^Q  I  am  convinced  of  the  great  service  that  it  will  render  to  agri- 

**  !From  October,  1878,  to  October,  1879, 1  have  fed  the  hundred  ani- 

in  my  stable  oxclnsively  with  ensilage  maize  during  the  winter, 

concurrently  with  fresh  maize  at  the  time  when  I  had  it.    The  an- 

have  always  enjoyed  the  most  excellent  health,  and  I  can  assure 

y  013.  tihat  they  have  more  appetite  for  the  ensilaged  maize  than  for  fresh 

^o^der,  whatever  kind  it  may  be.    Cows  fed  upon  fresh  maize  give  ex-r    HUoh  oowt. 

oellent  milk,  which  yields  first-quality  butter  and  of  exquisite  flavor. 

Fed  npon  ensilaged  maize,  the  milk  is  still  very  good,  and  I  have  not 

xioticed  that  its  quantity  diminished,  but  the  butter,  while  still  being 

of  good  quality,  is,  however,  inferior.    But  whatever  may  be  the  diet 

o£  the  cows  in  winter,  the  butter  made  at  that  season  is  always  inferior 

tx>  that  made  during  the  fine  weather.    I  have  caused  to  be  taken  firom 

tlie    account-books  of  the  expenses  upon  my  domain  the  cost  of  the 

cmltnre  and  ensilage  of  maize  during  the  pas^  season.    You  will  ob- 

aerve  the  small  cost  for  the  food  of  the  animals.    Indeed,  in  reckoning 

6  per  cent,  of  the  weight  of  the  animal  for  its  daily  food,  I  arrive  at    Coetof  feedper 

an  expense  of  3J  cents  per  day  to  feed  an  animal  of  1,320  lbs.    I  p«rdiem. 

know  of  no  fodder  of  which  the  ration  costs  so  little  as  my  maize, 

which  only  costs  me  90  cents  per  ton ;  and  this  notwithstanding  the 

year  has  been  unfavorable  for  maize,  the  wet  spring  and  part  of  the 

sommer  having  injured  the  plant.    One  .could  see  at  a  glance  in  my 

fields  that  the  stalks  had  not  reached  their  normal  heights,  except  in 

the  middle  of  the  beds,  where  they  were  high  enough  to  escape  injury 

by  the  wet.    Besides,  I  was  compelled  to  commence  my  operations  too 

^>  and  the  result  was  an  increase  of  expenses  in  cutting  and  onsilag- 

^  in  the  shorter  working  day.    Finally,  the  high  price  of  wine  this 

year  has  increased  the  cost  of  labor  in  a  considerable  degree.    I  was 

^^pelled  to  cut  down  the  stalks  by  hand,  but  I  ought  to  advise  you 

of  the  great  economy  of  cutting  them  with  a  mowing  machine,  as  is 

practiced  already  by  several  of  my  disciples.    •    *    •    i  have  built 

'^^my  silos  an  embankment,  forming  a  platform,  accessible  fh)m  two 

odes  hy  a  gentle  slope,  for  the  easy  ascent  of  carts  loaded  with  maize. 

Upon  this  platform  I  have  established  an  engine  and  my  stalk-cutter,       ArranfEemeot 

which  are  level  with  the  upper  part  of  my  nlos.    The  elevator  carries  Shine^j^llJa** 

the  fodder  over  the  center  of  the  middle  of  one  of  the  three  Hlaa,  and 

it  falls  into  all  the  eilos  in  diverging  streams.    I  have  obtained  thus  a 

noteworthy  economy,  by  avoiding  moving  the  machines,  and  by  saving 

^^nable  time  at  a  season  of  the  year  when  the  working  days  are  so 

ihort." 
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EnaQage  qf  u  may  bo  added  that  in  Prance,  although  maize  is  largely 
grown  for  fodder,  it  does  not  matnre  its  seed,  which  has  to 
be  imported,  and  the  uncertainty  of  the  sprouting  of  the 
seed  is  one  of  their  principal  difficulties,  especially  in  wet 
and  cool  seasons. 

Though  the  figures  of  expense  in  France  are  not  applica- 
ble to  the  United  States,  it  may  be  mentioned  that  the  cost 
to  M.  Gofifart  of  cutting  the  maize  in  the  field,  carting,  cut- 
ting in  the  machine,  and  filling  the  sUoSj  was  15  cents  per 
1,000  kilos=2,230  lbs. 
FnndsHcy^     Mr.  Fraucis  Morris,  of  Oakland,  Howard  County,  Md., 

Howard  Co.,  Hd.  ,«,  .,  «  ., 

has  proved  the  value  of  the  ensilage  of  com  m  the  years 
1876-'77,  stating  in  a  letter  of  December,  1878,  that  the  feed 
is  relished  by  horses,  mules,  oxen,  cows,  sheep,  and  pigs. 
One  of  his  later-built  silos  holds  firom  GO  to  70  tons,  in  ad- 
dition to  his  three  original  «ito«,  each  10'  deep,  3^  wide,  and 
24'  long. 
j^Mr.Bjfl^.Bii-     j^p,  Bailey  has  built  at  Billerica,  Mass.,  two  siloa  strictly 

upon  the  French  plan :  40^  long,  18'  wide,  and  12'  deep. 

Mr.  Thomas  Hunter,  of  Lodore,  Amelia  County,  Virginia,  ^ 
has  also  adopted  the  ensilaging  of  maize  with  success  and^ 
profit. 
Many  will  be  ready  to  follow  these  enterprising  leaders^^ 


AMSBIOAN  AGRIOULTUBE  American  agri- 

euttur«. 

The  system  of  agricaltare  in  the  United  States  is  essen- 
tially low,  and  necessarily  so.    Where  land  is  cheap,  labor 
dear,  and  capital  limited,  it  is  the  trae  system  and  the  only 
one   \rhich  can  succeed.    High   feirming  will  come  with      Low  «#.  high 
changed  conditions.    Washington  was  right  when  ho  told        °*' 
Sir  John  Sinclair  that  the  expensive  systems  of  the  English     woahington'B 
agricnlturists  would  not  pay  in  America.    Neither  will  they  ^^ 
yet  over  anj"  large  area  of  our  country. 

The  products  of  the  low  cultivation  of  the  United  States    united  states 
amounted  in  1870  to  $2,448,000,000  in  grain,  grass,  cotton,  SS^SSJi"™^  ^^'^ 
tobacco,  and  cattle  feed ;  the  value  of  the  animals  slaugh- 
tered was  $400,000,000. 

The  raw  productions  of  the  American  farms  represent    ,    K«iation  of 

•*  ^  Talae  ofraw  pro 

one-fifth  of  the  capital  invested,  which  is  better  than  intact  to  canitai  in 

I^.^  '^  '  France  ana  in  the 

*  ranee,  where,  according  to  M.  Tisserand,  the  raw  prod-  united  state*. 
Oct  is  from  one-sixth  to  one-seventh  of  the  capital  in\  ested. 
The  result  in  the  United  States  is  equal  to  $240  per  head  of 
tlie  rural  population,  and  near  $1,200  for  each  adult  em- 
ployed in  agricultural  labor. 

The  productive  power  of  the  American  agricultural  la-        Productive 
*^^rer  is  greater  than  that  of  the  European.    Under  his  sys-  l^merfcan      i*. 
^^^u  of  low  culture  he  has  a  larger  profit  than  the  farmers  in    ^^' 
^l^e  high-culture  lands.    The  American  farmer  distributes 
^i^  labor  and  expense  over  a  relatively  large  area  and  har- 
^^^sts  but  little  per  acre ;  high-culture  farmers  concentrate 
f'^^cir  work  and  money  upon  a  relatively  narrower  area  and 
'ease  the  yield  per  acre.    Each  system  is  right  under 
kin  conditions. 
So  long  as  the  proportion  of  land  in  the  United  States  to laStoaffricuitS' 
^^  agricultural  population  is  nearly  five  times  greater  than  ^ii^ Jgf*P"  gJJ^*^ 
^^t  of  France,  it  cannot  be  expected  that  the  same  systems  and  France. 

culture  will  suit  both  countries, 
^nder  low  cultivation   quantity  rather  than  quality  is    American  low 

I  .7  ^  ^  system   of   agri- 

■•tiglit,  and  the  system  runs  through  all  departments  of  the  culture. 
^'^^^^J^  interest.    In  live  stock,  for  instance,  the  increase 
^^^i-  cent,  in  the  United  States  in  10  years,  1860-^70,  was,  in  ^^Jj^'^^^i*''* 
*^^r^es,  42,  cattle,  39;    and  the  United  States  possesses 
5J^^*ee  times  as  many  horses  and  twice  as  many  cattle  as 
^^I'^nce,  though,  curiously  enough,  the  number  of  cattle  rela-  be?bfF^nch2Sa 
^^v^ely  to  the  cultivated  acreage  is  about  the  same — about  ^^*^     ^^^^ 
^'^^  to  the  1,000  acres.    The  uncultivated  lands,  however,  of 
^^^  United  States  maintain  so  large  a  portion  of  the  cattle 
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^^^Ai»«*»an agrir that,  to  an  acre,  France  probably  maintains  doable  i 

namber  of  cattle.    Belatively  to  the  population,  the  naml 

mStio  MtaSas^to  ^^  animals  per  head  is  much  greater  in  the  United  Sta; 

^^StoSy  ^d  *^^  ^^  France — over  doable  the  number  of  cattle,  but  fi 

France.  morc  shecp,  nearly  three  times  the  number  of  horses,  ai 

six  and  one-half  times  the  number  of  hogs. 
Americans     The  peoplc  of  the  United  States  can  generally  be  trustt 

tot£eir  opportoto  pursue  the  plau  which  secures  most  profit,  and  are  qai 

as  ready  to  change  and  to  adopt  new  policy  as  is  desirabi 
High  culture  is  comiDg,  and  in  many  places  has  already  he< 
adopted  with  success.  The  great  area  of  sloyenly-till< 
lands  in  the  West  reduces  our  average  production,  but  tl 
marvelous  richness  of  our  new  lands  realizes  to-day  tl 
terse  description : 

''  Tickle  the  land  with  a  plow,  and  it  laughs  with  a  harvest.'' 

compariBon  of     The  different  procedure  of  our  people  and  of  the  Spanii 

the    metbods   of  .  .  i       •   a.      ^  ^        •  j   i  ^    j         j^*      j 

Engiiah  and  Amencau  colouists  shows  two  widely  separated  methods  ai 
MuLment^f  the  results.  While  the  Spanish  devoted  themselves  to  the  ; 
America.  yerish  scarch  for  gold  and  silver,  the  English  applied  the 

selves  to  agriculture. 

"So  one  better  understands  and  no  one  has  better  stat 

the  matter  than  M.  Eugene  Tisseraud,  the  Inspector-Glene] 

of  Agriculture  of  France : 

opinkm  of  M.     «  The  prescuce  of  an  enterprising  race,  sprung  from 

ra%.  stock  of  austere  men  of  severe  habits,  animated  by  a  gra 

religious  faith,  gifted  with  great  independence  of  charact 

attached  to  the  soil  and  loving  to  cultivate  it,  determin 

above  all  to  create  in  their  new  country  a  manly  society  af 

on  the  caaaes  of  their  owu  Image — this  is  the  main  cause  of  the  development 

^e  development  ^^^  XJulted  Statcs.    Their  manners  have  changed  sin 

statea.  ^yiQir  scntimeuts  are  more  or  less  modified,  but  the  basis  of  1 

character  is  still  there.  The  granite  foundation  on  wh 
the  edifice  rests  exists  always,  and  insures  its  stability." 


Aoknowiedg-     Nothing  could  bc  more  pleasant  to  the  writer  and  noth: 

menta  to  M.  Bn- 

gtae  Tiaaerand.  morc  appropriate  to  the  subject  of  this  report  than  to  cL 

with  the  words  just  quoted,  those  of  M.  Eugene  Tisser^ 
to  whose  learning  and  practical  skill  in  administration 
alone  are  the  people  of  France  indebted,  but  also  all  1 
eigners  who  have  had  the  pleasure  of  being  associated  ^ 
him,  whether  as  members  of  the  jury  on  agriculture,  of  wbi 
he  was  president,  or  as  visitors  to  the  admirable  agricultuj 
institutions  of  which  he  is  the  guiding  spirit. 

EDWARD  H.  KNIGHT, 
Honorary  Commissioner  and  Member  of  ths 

International  Jury^  Class  76. 
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[Extract  from  tbe  Official  Classifioatioii.] 

SEVENTH  GROUP.— ALIMENTABY  PRODUCTS. 

CLASS  69.— CEREALS,  FARINACEOUS  PRODUCTS,  AND  PRODUCTS  DERIVEI^- 1> 

FROM  THEM. 

Wheat,  rye,  barley,  rice,  maize,  millet,  and  other  cereals  in  grain  and  in  floor. 
Grain  without  husk,  and  groats. 
Fecula  from  potatoes,  rice,  lentils,  etc.,  gluten 

Tapioca,  sago,  arrowroot,  cassava,  and  other  fecula,  compound  farinaceous  pi 
ducts,  etc. 
Italian  pastes,  semolina,  yermicelli,  macaroni. 
Alimentary  preparations  as  substitutes  for  bread,  home-made  paste,  etc. 

CLASS  73,— VEGETABLES  AND  FRUIT. 

Tubers:  potatoes,  etc. 

Dry  farinaceous  vegetables:  beans,  lentils,  etc. 

Green  vegetables  for  cooking :  cabbages,  etc. 

Vegetable  roots :  carrots,  turnips,  etc. 

Vegetables  used  for  flavoring :  onions,  garlic,  etc. 

Salads,  cucumbers,  gourds ;  pumpkins,  melons,  etc. 

Vegetables  preserved  by  various  processes. 

Fresh  fruit;  dried  and  prepared  fruits :  prunes,  figs,  raisins,  etc 

Fruits  preserved  without  sugar. 
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civilized  countries  societies  have  been  formed  and      Agricuitarai 
tituted  for  the  advancement  of  agriculture,  but  in 
country  have  they  been  so  generally  established  and 
s  in  the  United  States,  and  in  no  other  country  bas    ^{jy^^JJ^^^ 
ure  assumed  such  importauce  and  commanded  such  united  states. 
as  in  our  own. 

e  Centennial  Exhibition  agriculture  was  placed  on    The  acricuitu 
ility,  in  every  respect,  with  other  interests,  and  a^ocLn^l^nfai*^ 
kial  building  was  erected,  with  ample  accommoda- 
which  were  placed  side  by  side  the  agricultural  ex- 
:'  every  nationality  represented. 

B  Paris  Exposition  no  agricultural  building  was  pro-         No  special 
or  was  sufficient  space  assigned  in  the  main  exhibi-  ouituro  at  Pam! 
[dings  for  foreign  agricultural  exhibits.    Hence  each 
principal  nations  competing  was  obliged  to  erect 
:8  of  its  own  for  this  purpose,  which  were  necessarily 
1  and  unfavorably  located  for  an  international  agri- 
exhibition, 
o  be  regretted  that  the  agricultural  products  of  the  ^  The  short  time 

^  ox-  fQj.     preparation 

States  were  not  more  fully  represented.    This  is  to  umited  the  ex 

*      .  tent  of  our    ex- 

ited to  a  want  of  means  and  time  to  collect  and  hibit. 

samples  of  products  for  exhibition.    It  seems  that 

Tests  of  agriculture,  as  well  as  the  financial  and 

Dial  interests  of  the  country,  would  hav^  been  pro- 

y  placing  on  exhibition  fair  and  well-arranged  saili- 

ill  the  products  of  our  soil  for  which  we  are  seeking 

abroad. 

credit  is  due  to  the  Oregon  State  Commission  for  oto^Jq^**  ^stLte 
md  most  excellent  samples  of  the  agricultural  prod  ^'ommis«»ion. 
that  State.    The  "  White  Mammoth,^  "  Chili  Club," 
r-Day  Spring,"  "White  Velvet,"  and  "Golden  Am-    Oregon  wheat, 
teats  were  among  the  best,  and  unsurpassed  by  any 
rieties  on  exhibition.    The  Commission  did  not  wait 
iction  of  Congress,  but,  in  behalf  of  the  agricultural 
s  of  Oregon,  proceeded  to  place  its  agricultural 
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Oregon  State  products  on  exhibition  where  they  might  be  examined.  The 
benefits  whicLi  must  accrae  to  the  State  from  this  wine  and 
timely  action  of  the  Commission  must  be  great.  Of  the 
other  great  agricultural  States  of  the  Union  some  were  not 
represented  by  their  products  at  all  in  the  Exposition,  and 
others  but  partially  so ;  hence  Oregon  fairly  won  among  the 
food-purchasing  nations  of  the  Old  World  the  reputation 
of  being  the  foremost  cereal-producing  State  in  this  Union. 
Exhibitofcom.     Indian  com— which  constitutes  60  per  cent,  of  all  the 

cereal  products  of  this  country,  but  the  food  value  of  which 
is  not  fully  appreciated  in  Europe — was  represented  by  a  few 
good  specimens;  but  the  corn  on  exhibition  was  in  such 
insufficient  quantity  that  it  attracted  but  slight  attention, 
and  did  not  fairly  represent  the  real  value  of  this  great 
staple  of  the  United  States. 

This  criticism  is  due  to  the  agricultural  interests  of  the 
country  and  is  not  intended  to  reflect  upon  the  action  of  any 
one  having  this  department  of  the  Exposition  in  charge.  I 
am  of  the  opinion  that  everything  possible  was  done  toward 
the  collection  of  products  with  the  limited  means  and  time  - 
li^b ISteato ^^^  ^^® work.  The  requests  made  to  the  governors  for  sam-  — 
the  invitation  to  pies  of  the  products  of  their  respective  States  fixed  the  tima^ 

of  shipment  at  so  eai'ly  a  day  as  to  render  it  difficult  foi — 
them  to  respond,  and  in  but  few  cases  was  there  any  appar— 
ent  effort  so  to  do. 

In  such  a  country  as  the  United  States,  extending  through. 

3(P  of  latitude  and  6(P  of  longitude,  embracing  within  itB 

Time  required  yast  domaiu  morc  thau  two  billions  of  acres  of  land,  with 

to  obtain  a  proper 

exhibit  from  so  evcry  Variety  of  soi^.  and  climate,  and  producing  for  export 

vaat  a  region  and    _  ^  ,.••«  ^a.*.  *•  -i 

so  varied  a  pro-  almost  cvery  kind  of  product,  it  requires  time  and  means  to 

collect  samples  of  products  so  varied  and  so  widely  spread. 
The  work  cannot  be  done  in  a  week  or  a  month,  and  any  at- 
tempt to  make  such  a  collection  without  adequate  means 
must  still  be  a  failure. 


se*^*^ihi8*re^     It  is  uot  my  purposc  in  this  report  to  mention  each  men- 
port  torious  exhibit  separately,  but  to  briefly  refer  to  the  kind 

and  quality  of  the  products  on  exhibition,  and  give  such 
information  relating  to  their  cultivation,  yield,  and  general 
use  in  the  several  countries  as  I  have  been  able  to  obtain. 
Cereals  and  other  farm  products  were  exhibited  by  all  the 
nations  of  Europe  except  the  German  Empire.  Canada 
and  the  countries  of  Australia  were  well  represented. 
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FRANCE.  VRAVCE. 

The  foilowiDg  were  ainoug  the  choicest  products  exhib- 
ited by  France: 

CEREALS. 

Chietam  wheat, — This  is  a  superior  variety  of  winter  wheat,  ^^ea?*^^^^^*  ^^ 
extensively  cultivated  in  France.    The  straw  is  5'  high,  and 
iieads  from  ^"  to  5^^  long.    The  exhibitor  claimed  to  have 
1-a.ised  78  bushels  to  the  acre. 

JS^nglish  red  {winter  wheat). — ^This  variety  is  a  medium 
grower ;  fine  large  smooth  heads  and  red  chaff. 

K^ent  wheat — The  samples  on  exhibition  were  very  fine, 
^ritb  white  straw  and  medium  smooth  heads.  The  kernel 
ia  bright,  but  is  ranked  among  the  red  varieties. 

NoaK8  wheat — A  beautiful  variety  of  red  winter  wheat, 
said  to  be  the  best  produced  in  France  for  bread-making. 
It  is  a  rank  grower ;  the  straw  and  chaff  white  ]  the  kernel 
bard  and  flinty. 

White  Baurges  tr^eat.— Imported  from  Belgium,  and  highly 
prized  by  the  French  farmers ;  said  to  yield  50  bushels  per 
acre,  with  proper  cultivation. 

hybridized  Surges. — A  rank  grower;  white  chaff  and  said 
to  yield  well. 

^issingland  wheat  {red  winter  wheat). — A  rank  grower; 
smooth  white  heads ;  a  choice  variety. 

Golden  Drop  wheat  {red  wheat). — This  variety  is  highly       vaneuee  of 
Pi"xzed.    The  grain  is  very  plump  and  hard ;  straw  medium, 
^^^h  smooth  heads  and  red  chaff.    Exhibitor  claims  to  have 
Pi^oduced  75  bushels  per  acre. 

-Prince  Albert  wheat. — A  very  white,  choice  quality ;  me- 
dJ^om  straw,  with  large,  finely  formed,  smooth  heads  and 
r»ca  chaff. 

Rousseau  wheat. — ^Red  winter  variety ;  of  excellent  quality, 
^'^ith  fine,  large,  beardless  heads. 

Victoria  wheat. — A  good  quality  of  red  wheat;  hard, 

^ty  kernels ;  rank  grower ;  bright  straw  and  red  chaff. 

MaUet  wheat — The  kernel  of  this  variety  is  dark  and  soft; 

^  xank  grower  and  yields  well,  but  not  a  desirable  variety. 

Brunswick  wheat — A  good  quality  of  red  wheat;  rather 

^oft,  but  yields  well. 

Hybrid  wheat. — An  exceUent  quality  of  white  wheat; 
^traw  white  and  coarse ;  heads  short,  beardless,  and  well 
filled;  white  chaff;  shells  easily. 

IhUkset  wheat. — ^A  rank  grower ;  white  chaff,  with  well- 
^lled,  beardless  heads. 
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i^^^cE.  Miracle  wheat — Fall  wheat;  plump,  round,  white  kernel; 

veiy  white,  large  straw  of  medium  height;  double  heads 
^heat.^^*^**^^^^^  bearded.    It  is  one  of  the  oldest  varieties  known;  is 
said  to  yield  well,  but  easily  degenerates. 

White  starch  (sprUig)  wheat — It*  resembles  rye  very  much 
in  appearance,  both  the  grain  and  straw. 

Spanish  wlieat — Large,  rough,  irregular-shaped  kernel, 
medium  straw,  white  chaff,  and  bearded  heads. 

Australian  black  winter  wheat — The  grain  is  of  a  bright 
amber  color ;  straw  coarse ;  heads  large  and  well  formed ; 
said  to  be  very  productive. 
Varieties  of  Nonctte  whcat — A  red-bcardcd  variety  imported  from 
Switzerland;  white,  strong-growing  straw,  with  heavy, 
drooping  heads. 

Black  spring  wheat — ^This  variety  takes  its  name  from  the 
chatt,  which  is  nearly  black,  with  long  beards.  The  grain 
is  white  and  of  fair  quality. 

Oats.  Oats. 

Although  oats  constitute  28  per  cent,  of  the  cereal  prod — 
nets  of  the  country,  but  few  varieties  were  on  exhibitiou^p. 
and  but  one  new  or  different  from  what  is  grown  in  th^ 
United  States.    That  is  called  the — 

Frunier  oats. — This  was  propagated  by  Alexander  Pmnier— - 
of  Franconville,  who  is  now  engaged  in  growing  and  dis  — 
seminating  it  for  seed.  It  is  a  very  strong  grower,  coarse  - 
stiff*  straw,  not  liable  to  lodge  or  fall  by  wind.  The  grains 
is  dark  or  black,  and  resembles  the  Norway  oats. 

The  common  white  and  black  oats  are  generally  raiseA. 
The  white  Hungarian  oats  are  highly  prized. 

Eye,  Bye. 

Some  very  fine  samples  of  winter  rye  were  among  the  ex- 
•  hibits.    It  is  extensively  grown  for  soiling.    Rye  constitutes 
but  10^  per  cent,  of  the  cereal  products  of  the  country. 

Barley.  BarUy. 

Barley  is  not  extensively  grown,  and  constitutes  but  8 
per  cent,  of  the  cereal  products.  The  choicest  varieties  on 
exhibition  were  the  *' Celestial"  (from  Italy),  the  "Six 
Rowed,"  and  the  Hungariau,  all  fine  samples. 

Celestial  barley. — This  is  considered  a  very  choice  variety 
for  strong,  heavy  soils.  The  grain  is  very  large  anil  heavy, 
and  almost  as  free  from  hull  as  wheat  or  rye.  The  straw  is 
short,  the  heads  of  medium  length,  well  filled,  and  liearded. 
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Millet.  WRAXCK. 

Samples  of  several  varieties  were  among  the  exhibits,  all 

grood.    This  crop  does  not  seem  to  be  highly  prized  by  the 

French  farmers,  and  constitutes  but  3  per  cent,  of  the  cereal   Muiet. 

products.    It  is  said  to  be  very  exhausting  to  the  soil.    The 

kind  most  commonly  grown  is  the  ^<  white  millet."    The 

lieads  are  heavy  and  the  seed  white. 

Com  (maize),        *  icoixe. 

Some  small  and  inferior  samples  of  com  were  among  the 
French  exhibits.     It  is  cultivated  to  some  extent  in  the 
sonth  of  France,  but  in  the  middle  and  north  is  principally  ^^'j^^.g^  for 
used  by  cutting  up  while  green  and  feeding  it  to  stock.    The 
^rain  does  not  mature  except  in  the  south  of  France,  and 
even  there  it  is  only  small  varieties  which  ripen.    Com  is 
Isurgely  used  for  horse  feed  ih  the  cities,  but  is  imported  fix)m 
tlie  United  States.    But  little  is  known  of  its  real  value  for 
tbe  table.    Could  the  French  people  become  acquainted  with « J'^^^JT^e 
tbe  rich  and  delicious  New  England  "rye  and  Indian  brown  taWe. 
loaf,''  or  the  "com  cakes"  and  "Indian  puddings"  so  com- 
Dion  in  the  United  States,  a  still  greater  demand  would  be 
<5reated  for  this  most  valuable  product  of  our  country. 

LEGUMINOUS  PLANTS.  pl^iuf*'™*"''''* 


Pease. 


\ 


Pease  are  extensively  cultivated,  and  are  used  both  for  the 
^ble  and  feeding  to  stock.  The  vines  of  some  varieties,  if 
^t  early  and  properly  cured,  make  excellent  fodder  for 
^tock,  and  the  pease  are  vsJaablc  for  fattening  swine, 
^ey  are  also  mixed  with  oats  or  rye  and  ground  for  horses 
*^d  cattle.  The  following  were  among  the  choicest  varie- 
^^s  on  exhibition : 

Purple-podded  pea. — This  is  a  new  and  valuable  kind 
^tely  introduced  into  France.  It  is  a  rank  grower  and 
yields  well. 

Mungarian  pea. — ^Large,  white,  and  round ;  highly  prized  peaaeT*^****  ^^ 
*Ud  extensively  grown. 

Belgian  pea. — ^Large  and  round,  with  a  rich  cream  color; 
Medium  vines  and  produces  well. 

Slack  Hungarian^  a  pea-vine. — ^This  is  a  small  black  pea, 
^th  fine  running  vines,  thickly  covered  with  leaves.  The 
^68  make  choice  hay  for  sheep,  and  the  pease  are  valuable  . 

for  stock  feeding.    This  peavine  is  extensively  grown  in 

^oaoy  coontries  in  Europe. 
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"^<^''  Beans. 

Beans,  like  almost  every  other  species  of  leguminous 
BetkUB.  plants,  are  grown  in  France.    The  large  black  '^  horse-bean" 

is  raised  for  horses  and  other  stock.  Samples  of  all  the  dif- 
ferent varieties  were  among  the  agricultural  products. 

OTHER  FOOD  PB0DU0T8. 

tabSsJnD^T*^     Potatoes  and  other  root  products,  vegetables,  chestnuts, 

etc.,  were  among  the  exhibits.  In  1873  these  different  cul- 
tures occupied  a  total  surfEU^e  of  1,981,424  hectares  (about 
4,953,560  acres),  or  3.8  per  cent  of  Uie  territory  under  culti- 
yation. 

Oleaginous  OLEAGINOUS  PLANTS. 

plan  to. 

These  cultures,  consisting  of  colza,  cameline,  poppy  and 
rape  seed,  hemp  and  linseed,  olives,  etc.,  constituted  an 
interesting  feature  of  the  collection.  In  1873  these  cultures, 
occupied  872,678  hectares  (2,181,694  acres). 

Textile  plants.  TEXTILE  PLANTS. 

There  were  under  cultivation,  in  1873,  237,000  acres  of 
hemp  and  220,000  acres  of  flax.  Both  crops  are  considered! 
profita»ble,  and  the  plants  and  products  of  the  same  were 
on  exhibition. 

OTHBB  CULTURES. 

jBeets,  hops,  to-     j^  ^873  there  were  632,500  acres  in  sugar  beets,  8,75C 

acres  in  hops,  and  37,500  acres  in  tobacco.  It  is  estimated 
that  the  cultivation  of  the  sugar-beet  has  increased  fivefold 
since  1840,  and  doubled  since  1862. 

Grasses.  GRASSES. 

The  following  were  the  most  valuable  grasses  on  exhibi- 
tion: 

Sweet-scented  vernal  grass  {Anthoxanthum  odaratum).^ 
Sweet-smelling  hay ;  flue  medium  straw,  with  heads  resem- 
bling beardless  rye.  It  is  quite  extensively  grown  for  both 
mowing  and  grazing,  always  mixed  with  other  grasses. 

Oat  grass  {Trititum  flavescensy-^Good  for  pastures,  very 
productive,  and  can  be  grown  on  any  soil, 
^^^^arieties  of     jiedtop  {Agrostis  vulgaris). — Adapted  to  moist  land ;  makes 

excellent  hay. 

Creeping  bent  grass  (Agrostis  stolonifera). — Grows  on  moist 
land ;  excellent  for  forage  and  pasture. 

Improved  oat  grass  {ArenatheriMmavernacum,  var). — Grows 
on  all  soils  and  is  wonderfully  vigorous  and  productive. 

Broom  or  rescue  grass  (Bromus  Schraderi). — Used  for  green 
forage  in  early  spring. 
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Meadow  fescue  {Festuca  elatiar). — A  strong,  rank- growing       frakck. 
grass ;  very  productive,  but  requires  a  rich  soil. 

Barley  grass  (Hordeumpratense). — Excellent  for  pastures, 
but  only  found  on  rich  land. 

Meadow  grass  {Foa  pratensis). — Grows  on  medium  soil,  is 
very  nutritious,  and  not  easily  afiected  by  drought. 

Hmiey  grass  (Holcus  lanatis). — Recommended  for  moist 
soil ;  very  productive  and  nutritious. 

Foxtail  meadow  grass  {Alopecurus  praten9is).—Q\o^Q\y  re- 
sembles timothy ;  principally  grown  for  pastures  and  is  very 
productive. 

English  rye  grass  (Lolium  perenne). — Grows  on  all  soils, 
makes  durable  pastures,  and  is  very  nutritious. 

Stuison  Bay  grass  (Foafestiles). — Grown  for  both  hay  and 
pasture ;  makes  two  crops  of  excellent  hay  in  one  season. 
JRed  fescue  (Festuca  rubra). — Grows  on  all  soils  and  makes 
durable  pastures. 

Sheep  grass  {Festuca  ovina). — Considered  valuable  for  poor 
soil ;  makes  excellent,  durable  pasture. 

Floating  fesctm  {Olyceria  Jluitans). — Sea-grass;  vegetates   varietie«ofcui. 
early ;  vigorous  and  quite  nutritious ;  adapted  to  moist  land.  "^'^*^  «"»«»». 

CocJ^s-foot  or  orchard  grass  {Dactylis  glomerata). — Grown 
for  hay  and  pasture  on  all  soils ;  very  productive  and  good 
quality. 

Gou^h  grass  (Bromus  pinnatus). — Grown  principally  for 
pastures ;  resists  drought  on  very  thin,  light  soil ;  medium 
forage. 

Canary  or  ribbon  grass  {Fhalaris  arundiimcea). — Grows  on 
low  land ;  is  coarse  and  vigorous ;  not  valuable. 

Sair  grass  {Agrostis  scabra). — ^Medium  for  grazing ;  grows 
well  on  abandoned  land,  under  trees,  and  in  forests ;  re- 
sembles common  June  grass. 

Timothy  {Fhleum  pratense). — This  is  considered  to  be  one 
of  the  most  valuable  of  all  grasses,  not  only  in  France  but 
wherever  it  can  be  successfully  grown. 

Lucem  {Medicago  sativa). — A  species  of  clover  with  purple  Lucem. 
blossom,  extensively  grown  in  France  and  other  portions  of 
Europe  for  hay  and  fertilization.  It  is  a  strong,  hardy  plant,  its  character 
with  large  tap  root,  penetrating  deep  into  the  earth ;  hence 
a  great  renovator  of  the  soil.  Three  crops  of  hay,  equal  in 
quality  to  that  of  common  red  clover,  are  frequently  cut  in 
'  one  season.  The  cuttings  are  in  June,  August,  and  Octo- 
ber. There  seems  to  be  no  good  reason  why  lucern  cannot 
be  more  generally  grown  in  many  portions  of  the  United 
States.  The  experiment  is  at  least  worth  trying,  and  no 
time  should  be  lost  in  solving  this  important  problem. 


266 


UNIVERSAL   EXPOSITION   AT   PARIS,  ItiTS. 


FBAKCB. 


The  following  tables  will  show  the  amonnt  of  prodactive 
land  in  France,  also  the  area,  yield,  and  amonnt  produced  of 
the  different  cultures : 


Division  of  productive  land  in  1873. 


Division  ofpro- 
(luctive  lana  in 
1873. 


Cereals 

other  cnltores 

Artifioial  meadows 

Fallow  gToand 

Land  under  cultiYation 

Katoral  meadows  and  orohaids 

Vineyards — 

Wooos  and  forests 

Other  productive  lands 

Total  of  productive  land,  pastures  not  included 


Hectares. 


16,997,000 
1,840.000 
3,095,00C 
4,863,000 


26,801,000 


4, 224, 000 
2,583.000 
8,357,000 


15, 164, 000 


41,465,000 


Acres. 


42,492,500 
3.365.000 
7,737,500 

12, 157, 500 


65.  752. 500 


10. 560. 000 

6, 457, 500 

20,892,500 


37.910,000 


103,662, 


Area  of  agri-     The  total  agricultural  territory  of  France  at  the  present 

cultural  Tft'nnii  of 

France.  time,  including  all  pastures  and  grazing  lands,  is  estimatedB 

at  132,262,500  acres. 

Area  and  amount  of  cereal  products  in  1673. 


Area  and 
amonnt  of  cere- 
als, 1873. 


Wheat 

Oata 

Rye 

Bariey 

Mixture  of  wheat  and  rye 

Buckwheat 

Com 

Total 


Hectares. 


6,966,000 

8, 182, 000 

1, 918, 000 

1,117,000 

603,000 

678,000 

606,000 


Acres. 


17,415,000 
7, 955, 000 
4, 782,  500 
2, 792, 500 
1, 257, 500 
1,  C95, 000 
1,  515,  OUO 


Hectoliters. 


83,861,000 

70,493.000 

20, 779, 000 

18.  733,  000 

6. 287, 000 

9, 722, 000 

8. 918.  000 


14,965,000 


37,412,600 


218, 783, 000 


Bushels. 


237,696,000 
109, 730. 000 
5«,  874. 000 
53.  075. 000 
17.  812.  OOO 
27,  546, 000 
25,2<i9.000 


619.912,000 


Yield  of  cereals  for  an  average  year  from  1869  to  1873. 


Average  yield 
of  cercMUS  per 
acre,  186(^1878. 


Hectoliters  Bushels  per 
per  hectare.       aero. 


Wheat 

Oato 

Rye  

Barley 

Mixea  wheat  and  rye 

Buckwheat 

Com  

MiUet 


17 

25 

14.82 

20.4 

17.04 

1&2 

18 

14.  a 


Numherofhoid.     The  territory  of  France  is  divided  into  3,977,781  farms, 

average  size,    averaging,  about  16 J  acres  of  arable  land,  or  33^  acres  of 

what  is  termed  *^  productive  land,"  each.    Of  this  number 

Relative  num-  2,826,388,  or  71  per  cent,  are  cultivated  by  the  owners,  and 

bera  ot   propne-     '''  *  f  n        t  ■» 

tary  and  tenant  831,943,  or  21  per  ccut.,  are  rented  at  a  nxed  cash  rent,  and 

caltivators.  t         t  r  7  7 

less  than  10  per  cent,  are  let  for  a  share  of  the  crop,  which 
is  agreed  upon  between  the  proprietor  and  the  farmer ;  the 
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£^Tmer  performing  the  labor  and  the  proprietor  furnishing       ^"^^^ 
biiildings,  a  portion  of  the  seed,  stoek,  implements,  etc. 

In  1873  there  were  in  the  whole  country  3,195,500  plows,  na^^iL^^nm^^ 
:>:f  which  only  860,572  were  of  improved  make.    There  were™®°^- 
L34,116  thrashing  machines,  of  which  6,793  were  worked  by 
^^eam  and  127,323  by  horse-power,  3,161  mowers,  and  2,833 
r^^pers.    This  would  give  about  4  plows  to  5  farms,  or  1  plow  ^^1^^  of  im  ^l 
z^^y  20J  acres  of  arable  land,  a  little  more  than  one  thrashing  ^r°^J  J^J^"^™' 
ncBachine  to  33  farms,  one  mower  to  1,258  farms,  and  one 
r^saper  to  1,408  farms.    Thrashing  machines  are  generally 
o^^Bed  by  the  wealthy  farmers  and  agricultural  societies 
^^mid  let  to  the  small  farmers. 

Much  grain  is  thrashed  by  hand,  a  great  deal  by  hand-  Handthraahing. 
driven  machines;  the  work  is  done  from  time  to  time  so  as 
-to  have  fresh  straw  for  feed. 

The  same  year  there  were  in  all  France  4,817,198  horses.        Number  of 
mules,  asses,  and  oxen,  or  about  6  working  animals  to  5  totiie°ilrm. ^ 
fenns,  includin  g  horses  and  mares  used  for  breeding.    When 
the  large  number  of  horses  used  in  the  cities  and  in  other 
industries  are  taken  into  account,  it  must  be  inferred  that 
most  of  the  farm  work  is  done  by  human  labor. 

Before  the  Eevolution  most  of  the  real  estate  was  held  by        xho  land  in 
the  nobility  and  the  church;  but  the  Revolution  changed fonueSy held "'^ 
this  order  of  things,  and  many  of  the  large  estates  were 
confiscated  to  the  government  and  sold  to  the  farmers  in  and  at  present, 
parcels  suited  to  the  means  of  the  purchasers.    A  law  was 
also  enacted  which  provided  that  the  real  estate  of  deceased 
persons  should  descend  to  and  be  equally  divided  between    Division  of  real 
all  the  heirs  of  the  deceased.    This  division  has  been  going  m^^of  owier.  * 
on  until  many  of  these  farms  have  been  divided  into  very 
small  parcels.    In.order  to  leave  each  proprietor's  land  in 
connection  with  a  road  or  drive  way,  the  estates  have  been   smau  holdings, 
divided  into  long  narrow  strips,  some  of  them  but  a  few  feet 
wide.    No  fences  are  used  and  the  plowing  is  down  with        Absence  of 
reversible  plows,  so  that  the  furrows  are  all  turned  one  way, 
leaving  the  ground  perfectly  level.    Some  proprietors  own 
several  of  these  parcels ;  but,  as  a  rule,  the  lines  between 
^8  are  indicated  by  the  growing  crops. 
1  visited  a  farm  fifteen  miles  from  the  city  of  Paris  which .  i>escription  of 

,  *'  farm  in  neighbor- 

wre  the  reputation  of  being  a  model  farm  for  that  depart-  ^^^^  of  Paris, 
mentof  France  (Seine-et-Oise).  It  contained  6  hectares  or 
15  acres  of  land,  in  35  separate  and  detached  parcels,  all 
^thin  less  than  one  mile  of  the  little  village  in  which  the 
residence  of  the  proprietor  was  situated.  On  this  farm  were 
growing  crops  of  wheat,  oats,  barley,  potatoes,  and  other 
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r^uiscE.      roots  and  vegetables,  also  vineyards,  orchards,  and  meadows. 

About  one-third  of  the  entire  farm  was  in  wheat  and  oats. 

i>«««'^*p*io°  ?5The  team  work  was  done  with  one  horse  and  the  labor  by 

farm  In  neifcnbor-  •' 

hooii  of  Paria.     two  men  and  two  women.    The  men  were  paid  about  $11 
Labor.  per  mouth  and  women  one-half  that  amount,  with  board  ;^ 

12  hours  constitute  a  day's  labor.    Most  of  the  manure  us 
upon  the  land  is  purchased  in  the  city  and  hauled  with  on 
Manuring.       horse.    The  cost  of  manuring  an  acre  of  land,  with  the  usua*^ 

quantity  (40  cart  loads  to  the  hectare),  is  about  $40. 
System  of  rota-     The  systcm  of  rotation  of  crops  adopted  on  this  farm  ^ 

tion. 

as  follows : 

Ist  year.  —Potatoes  or  other  roots,  with  stable  or  compost  manure. 

2d  year. — Wheat,  without  manure. 

3d  year. — Oats,  without  manure. 

4th  year. — Beans,  pease,  or  other  vegetables,  with  manure. 

5th  year. — ^Wheat,  without  manure. 

With  this  system  of  rotation  and  manuring  the  soil  h 
made  to  produce  heavy  crops  every  year  and  at  the  saiKoe 
time  increase  in  fertility.    The  proprietor  states  that    ^Mjia 

Yield.  average  yield  of  wheat  is  60  bushels  per  acre,  oats  fronk    75 

to  80,  and  barley  about  30  bushels  per  acre.    His  net  income 

Income.  from  his  farm,  after  supporting  his  family,  paying  all    ex- 

penses and  taxes,  amounts  to  about  2,000  fr.  a  year^    or 
nearly  $380. 

Beetroot  farm     There  are  some  large  farms  in  France  on  which  improve<l 

and    sugar    foe-  ^  ^ 

tory.  implements  and  machinery  are  used.    One  visited  in    the 

north  of  France  contained  100  hectares  (250  acres)  of  l^nd 

and  a  factory  for  the  manufacture  of  sugar  from  beets.     T^t 

this  farm  is  in  50  detached  pieces.    Beets  are  cultivated  and 

Yield.  manufactured  into  sugar.    The  average  yield  per  acre  is 

Wages.  from  2,000  to  2,500  lbs.    The  wages  paid  hands  upon  the 

farm  in  summer  are  50  cents  a  day  and  in  the  factory  i» 

winter  70  cents  a  day,  without  board. 

Rotation  of     The  rotatiou  of  crops  here  is  as  follows : 

crops.  *^ 

let  year. — ^Beets,  with  stable  or  compost  manure. 

2d  year. — Wheat,  with  guano  or  phosphates. 

3d  year. — Beets,  with  strong  manure. 

4th  year. — Oats  and  rye  mixed,  with  guano  or  phosphates. 

ti&hm**^*^  ^^^'     ^^  good  farmer  thinks  of  raising  crops  without  the  aid  o    ' 

fertilizers,  and  the  production  of  manure  is  also  systema-^ 
tized.     Everything  that  comes  from  the  field  which  is  not*^ 
used  for  food  is  carefully  collected  and  placed  upon  the 
compost  heap ;  and  in  estimating  the  value  of  an  animal 
to  be  kept  upon  the  farm,  the  amount  of  manure  it  will 
produce  is  taken  into  account. 
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The  foUowiDg  table  will  show  the  number  of  domestic  ani- 
mals in  1873,  and  the  amount  of  manure  produced  by  them : 


FRANCK. 


Animalu, 


Hones  and  mares 
Coltoandfilliea... 

Asses 

Mules 

Bolls  and  oxen 

Cows  ..  

Young  cattle 

Calves 

Sl&cep 

Lambs   

Hora 

Sacking  piga 

Goats 

KWi 


Average  annual 


Nmnber  of 

aaantity  pro- 
aaced  by  each 

animals. 

animaL 

Pound$. 

2, 310, 685 

6,048 

432, 123 

4.144 

410, 268 

2,576 

803,775 

4,480 

2, 106, 861 

6,720 

6,938.818 

6,508 

2,424,513 

3,248 

1, 252, 477 

1.680 

19, 701, 318 

748 

6,233,796 

330 

4,074,117 

1,904 

1,681.539 

896 

1,358,940 

672 

435,807 

336 

Total   annual 

groduction 
1  pounds. 


Number  of  do- 
mestic animals. 


P(ntnd§.        Manure  product. 
13, 970, 880, 000 

1, 790, 208, 000 

1, 056, 160.  000 

1,361,420,000 
14, 152, 320, 000 
39. 244, 912, 000 

7,876.400.000 

2, 103, 360, 000 
15, 445, 584, 000 

2, 094, 624, 000 

7, 756, 896, 000 

1. 607, 072, 000 
913, 248, 000 
146. 496, 000 


48,663,817  I  100,827,080,000 


From  the  above  it  will  be  seen  that  the  annual  production        Relation  of 
of  inaDure  from  all  domestic  animals  in  the  nation  would  ure  product  to 
give  about  1,663  lbs.  per  acre,  or  about  one-sixth  of  the***'**^' 
amount  required  for  a  triennial  dressing  of  all  the  arable 
land.    About  five- sixths  of  the  whole  amount  must  be  sup- 
plied from  the  compost  heaps  and  the  substitution  of  com- 
Qiercial  manures,  consisting  principally  of  guano  and  phos- 
phates. 

ROTATION  OF  CROPS. 


Rotation  of 


French  farmers  have  learned,  by  long  and  well-tried  ex- 
perience, that  nothing  is  more  exhausting  to  the  soil  thao 
**  repeated  cropping'^  by  the  same  product.  Hence  a  sys- 
tematic rotation  of  crops  is  recommended  and  practiced  by 
all  tlie  best  and  most  successful  farmers,  varying  to  suit  the 
soil  and  climate.  Three  systems  are  in  use— (1)  the  bien- 
i^ial,  (2)  the  triennial,  and  (3)  the  quadrennial.  In  36  depart- 
nients  the  biennial  system  is  practiced ;  in  46  departments 
the  triennial  \  and  in  5  departments  the  quadrennial  has  been 
^opted.    A  French  agricultural  writer  says : 

In  the  substitntion  of  the  more  rational  and  progressive  qaodrennial 
system  for  the  triennial,  which  has  already  been  notably  improved  in 
^^0  of  the  rotations,  you  avoid  the  succession  of  one  cereal  to  another 
cereal  This  favors  the  growth  and  maturity  of  the  plant,  and  pre- 
^ent«the  propagation  of  iiyurious  weeds. 

The  following  is  the  improved  triennial  system : 

Ut  year. — ^Wheat.  Sometimes  a  small  portion  of  the  field  is  sown 
with  rye. 

2d  year.— A  portion  of  the  field  is  sown  in  oats,  and  the  balance 
planted  in  roots  and  leguminous  plants. 

3d  year. — ^Trefoil  follows  oats,  flax  follows  roots,  and  colza  legumin- 
008  plants. 


crops. 


Triennial   sys- 
tem. 
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r^^cE'  In  the  department  of  Seine-Inferieure  the  rotations  vary 

necessarily  with  the  nature  of  the  soil,  but  the  triennial  is 
most  generally  practiced. 
i?Sem8?f  rota-     ^^  *^®  commuues  of  Quevilly  and  Sotteville,  in  the  Seine^ 
the*»oSs*"*^^*^  Valley,  where  the  soil  is  sandy  and  contains  but  6  per  cent.^^ 

of  clay,  the  rotation  generally  followed  is  the  biennial,  witb::;:^ 
one  part  placed  outside  the  annual  rotation  and  devoted  t^^ 
meadows  and  pastures  of  long  duration.  On  these  land...^^ 
£Eurmers  are  largely  engaged  in  stock  raising. 

Istyear. — Rye  or  barley ,  sometimes  foUowed  with  buckwheat 
same  year. 

2d  year.— Beets  and  potatoes.    One-third  part  of  the  land,  out  of  t' 
rotation,  is  in  Incem. 

These  crops  are  ordinarily  cultivated  in  the  followiz^ag 
proportions :  Rye  and  barley,  | ;  potatoes  and  beets,  %  j  Xu- 
cem,f 

In  the  same  valley,  where  the  soil  contains  12  percent-  of 
clay,  and  is  consequen.^  more  fertile,  the  rotation  is  trien- 
nial, with  one  part  outside  the  rotation  for  lucem. 

Ist  year. — ^Winter  wheat. 

2d  year. — Fall  rye. 

3d  year. — Potatoes,  followed  by  Incern. 

The  proportion,  of  these  crops  are  generally  about  as  fol- 
lows: Winter  wheat,  ^;  fall  lye,  4;  potatoes,  J;  lucem,  ^ 
years'  duration,  J. 

On  lands  of  a  heavier  soil,  vegetables,  especially  beo»ii«> 
are  rafsed  the  third  year. 

In  the  Bray  country,  where  the  soil  contains  but  7  p^r 
cent,  of  clay,  tlTe  rotation  is  triennial,  and  the  crops  gen^ 
rally  consist  of  rye,  oats,  and  clover.  The  lucern  does  not 
grow  well  on  these  lands  on  account  of  an  impervious  lay^ 
of  clay  under  the  arable  soil,  which  stops  the  developmac^^t 
of  the  roots  of  the  plant,  and  greatly  diminishes  its  grow^-^^ 
and  duration.    The  rotation  is — 

Ist  year. — ^Rye. 
2d  year. — Oats. 
3d  year. — ^A  part  in  clover,  the  balance  in  roots. 

The  rotation  for  the  clay  and  calcareous  soil  of  the  Bra^^ 
country  is  as  follows : 

Ist  year. — ^Wheat. 

2d  year. — Oats. 

3d  year. — One-half  in  clover  and  one-half  in  mixed  grain. 

Marling.  Ouc  part  is  left  out  of  the  rotation  for  meadows  and  pas--^ 

tures.  Sometimes  a  portion  is  summer-fallowed  and  sown 
to  wheat  in  the  autumn.  These  lands  are  ^* marled"  (ma- 
nured with  marl) » once  in  25  years.     The  amount  used 


agriculture:  commissioner  woodman. 


271 


varies  from  600  to  3,000  hectoliters  per  hectare,  an  average      rR^cR- 
of  aboat  2,000  bushels  to  the  acre. 


MEAT  PS0DU0T8, 1873. 

The  following  table  shows  the  average  live  weight  of  the 
animals  slaughtered  and  the  net  weight  of  the  dressed  meat; 
also  the  amoont  of  dressed  meat  to  the  100  lbs.  of  live  meat : 


Meat  productct. 


Animali. 


Oxen  and  biiUt 

Coin 

Calves 

Sheep 

I«ainbs  

Swine 

Kids 


LItb  weight. 


Pound§. 

1,125 

836 

193 

81 

27 


V^ 


Net  weight 
of  the  quar- 
ters. 


Poundi. 

676 

4754 

99 

45 

18 

38i 

9 


Relation  of  net 
Per  cent,  of  to  live  weight, 
meat  to  live 
weight. 


60 
67 
65 
55 
67 
67 
57 


The  nomber  of  animals  slaughtered,  of  all  kinds,  were  Number  of 
14,507,689,  yielding  1,909,340,064  lbs.  of  meat,  about  53  lbs.  SJS.'^*^*^^ 
to  each  inhabitant.  Of  the  meat  product,  about  65  per  cent. 
Was  from  bovine  species ;  31  per  cent,  swine ;  13  per  cent. 
Ovine  species ;  and  1  per  cent,  caprine  species.  The  weight 
of  dressed  meat  varies  in  the  diflferent  species  from  55  to 
^6  per  cent,  of  the  weight  of  the  living  animal.  In  all  spe- 
^€8  the  young  furnish  a  larger  percentage  of  meat  to  the 
^xo88  weight  than  the  full-grown  animal. 


MILK  PB0DV0T8. 

The  estimated  average  annual  amount  of  milk  produced 
the  whole  country  is  80,500,000  hectoliters  (1,771,000,000 
gallons).  The  average  amount  from  each  cow  is  16J  hecto- 
liters, or  about  269  gallons. 

A  mixed  husbandry,  thorough  cultivation,  and  a  system- 
atic rotation  of  crops,  with  a  liberal  supply  of  fertilizers, 
seem  to  be  the  principal  secret  to  success  in  French  farming. 

GBEAT  BBITAIN. 

^e  English  agricultural  exhibits  consisted  principally  of 
^^t  products,  leguminous  plants,  grasses,  and  seeds.  The 
^^als  were  not  largely  represented. 

Wheat. 


Milk  products. 


GREAT  BRITAIN. 


Wheat. 


Samples  of  Mold's  new  varieties  of  wheat  (white  and  red)    moWb  wheat 
^^the  straw,  showing  the  products  of  a  single  grain,  at- 
^^^^d  much  attention.    The  exhibitor  claims  that  this 
wheat  can  be  sown  one  month  earlier  than  any  other  variety, 
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GREAT  BRTTALN.  ftiid  tdkes  but  ooe-half  the  quantity  of  seed ;  that  106  grains 
have  been  produced  from  1,  and  14  quarters  (112  bushels) 
from  a  single  acre  in  one  year — statements  which  seem  to 
be  somewhat  extravagant. 


Root  ciopn. 


Boots, 


Swedes. 


Carrotfl. 


Boots  for  stock  feeding  are  extensively  cultivated  through- 
out England.  Some  of  the  samples  on  exhibition  are  worthy 
of  special  mention. 

French  Swede  turnip. — This  turnip  is  said  to  have  no  sm 
perior  when  size,  quality,  symmetry,  and  yield  are  take 
into  consideration.  It  grows  in  all  climates.  If  planted  1^ 
May  it  will  mature  in  October.  Its  color  is  ordinarily  darr: 
in  warm  climates  and  light  in  cold  climates.  It  grows  best  cz 
medium  soil,  not  too  heavy ;  is  planted  with  a  drill,  in  ro^ 
18  inches  apart,  and  the  plants  thinned  to  about  12  inclk.  ^ 
apart ;  and  is  said  to  yield  from  25  to  30  tons  to  the 
The  samples  on  exhibition  averaged  about  17  lbs. 
The  crop  is  gathered  in  November  and  put  in  small  hea 
covered  with  straw  and  a  little  dirt,  with  an  opening 
the  top  for  ventilation.  They  are  principally  used  for  fd 
ing  sheep,  and,  when  mixed  with  oil-cake  or  cotton 
are  considered  very  valuable  for  fattening  purposes. 

Carrots. — Carrots  are  grown  almost  exclusively  for  hor^M 
A  deep,  well-pulverized  soil  must  be  selected  for  the  ckto 
and  if  it  is  a  fine  fertile  loam  handsome  roots  may^  1 
expected.  The  crop  is  gathered  in  October  or  early  in  -N' 
vember,  the  tops  removed,  and  the  roots  stored  in  dry  san^ 
where  they  are  preserved  for  feeding. 
Mangoidwuraei.     Mangold-wurzeL — ^There  were  several  varieties  of  msLM 

golds  on  exhibition,  and  some  of  enormous  size  and  gre^ 
beauty.  Their  principal  ase  is  for  feeding  to  cattle.  Tli^ 
"  Yellow  Globe  Mangold  ^  is  said  to  be  among  the  best  an^ 
heaviest  cropping  varieties  cultivated.  It  is  remarkable  fo^ 
its  immense  size,  beautiful  shape,  neat  top,  fine  clear  skin^ 
and  most  excellent  feeding  properties.  It  succeeds  well  oi::^ 
all  soils.  It  is  claimed  that  84  tons  have  been  produced 
from  one  acre. 

The  <' Improved  Mammoth  Long  Bed''  is  said  to  be  the 
^'heaviest  cropping"  and  most  nutritious  of  all  long  man* 
golds.  It  requires  a  deep  mellow  soil,  and  will  yield  from 
40  to  50  tons  to  the  acre. 

The  **  Golden  Tankard"  is  a  yellow-fleshed  variety,  and  a 
"heavy  cropper."  The  yield  is  said  to  be  from  55  to  60 
tons  to  the  acre,  with  good  cultivation.    For  dairy  cows  it 


Varieties. 
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is  oonsidered  indispeiiRable,  as  the  milk  from  cows  fed  upon  obkat  brttaik. 
it  T^ll  bring  a  higher  price  in  the  market  than  that  from    Root  crops. 
c^ows  fed  upon  any  other  mangold. 

The  "  Yellow  Intermediate  mangold '^  is  highly  prized  by  MAngoid.wuneL 
many  farmers.'    It  has  a  neat  top,  with  few  leaves.    The 
i-oot  is  nearly  as  broad  at  the  bottom  as  at  the  top,  conse- 
qnently  is  very  heavy,  averaging  from  15  to  20  pounds  each. 

Onions. — ^The  '*  Improved  Eeading,"  large  **Eed  Early  onioM. 
Iralian,''  <' Jameses  Long-Keeping,''  and  the  "Queen"  were 
£i.Enong  the  best  varieties  exhibited.  The  "Queen"  is  a 
TirLite  skinned  variety,  remarkable  for  quick  growth  and 
excellent  keeping  qualities.  If  sown  early  it  will  produce 
onions  from  1  to  2  inches  in  diametei  early  in  summer, 
'W'hich  will  keep  until  the  following  year. 

Pease.  P©a«e. 

The  "  Emerald  Gem "  is  a  very  early  pea  and  very  ex- 
tensively grown.  It  is  fit  for  the  table  in  eight  or  ten  weeks 
after  planting.  It  grows  from  3  to  3J  ft.  high.  The  pease 
aje  valuable  for  swine  and  sheep. 

The  "  Jewel"  is  a  dwarf  pea,  grows  about  18  in.  high,  and 
'Quires  no  sticks.    The  pods  are  thickly  set  and  well  filled. 

The  "Best  of  All"  is  a  well-known  variety,  very  prolific, 
has  an  excellent  flavor,  and  is  extensively  raised. 

Beans,  hops,  cabbage,  cauliflower,  kale,  etc.,  were  among    various  vege. 
the  exhibits  in  endless  profusion. 

Kale,  K»ie. 

Some   four  years  ago   public  attention  was   specially 

directed  by  the  London  Farmers'  Club  to  the  great  value 

of  kale  as  a  spring  crop  for  sheep,  since  which  its  culti-    sprins  crop  for 

vation  has  very  largely  increased.    The  plant  somewhat 

i^sembles  the  cabbage,  but  does  not  form  into  one  compact 

head.    It  grows  to  the  height  of  from  2^  to  3  feet,  the  stem 

being  thickly  studded  with  side  shoots  forming  various- 

&ized  heads,  and  producing  an  extraordinary  quantity  of 

valuable  green  food.    The  following  is  from  a  pax>er  read 

Wore  the  London  Farmers'  Club: 

"In  April,  towards  the  end  of  the  month,  we  drilled  in  the  thousand-  Mode  of  culture, 
beaded  kale  seed,  about  5  to  6  lbs.  per  acre,  which  is  the  best  known 
and  most  desirable  of  any  green  crop  I  have  ever  seen.  It  is  a  plant 
^^t  prtxlnces  more  feed  per  acre  than  any  other,  does  not  disagree  with 
8ny  stock,  nor  does  it  impoverish  the  land.  With  me  it  has  never 
caused  Hhcep  or  lambs  to  blow  or  scour.  Eighteen  perches  per  day, 
^ith  a  little  straw,  have  kept  270  sheep  for  three  months,  without  the 
loss  of  one." 
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OBRAT  BRITAIN.  Agticultural  holdings. 

Agricultural  As  a  lule,  the  farmers  do  not  own  ;he  soil  they  culti 
in  England.  Tenants  with  ample  capital  have  no  difiic 
'u  obtaining  a  lease  of  land  from  fourteen  -to  twentj 
years,  with  power  of  renewal  for  seven  years  longer  i 
the  conditions  of  cultivation,  which  are  minutely  spe( 
in  the  lease,  have  been  faithfully  complied  with.  The 
is  generally  under  the  control  of  an  agent.  The  ai 
land,  as  a  rule,  is  under  a  high  state  of  cultivation  and 
productive. 
Great  yield  of     Although  morc  than  50  per  cent,  of  all  the  culti'v 

cereals.  °  '^ 

land  is  devoted  to  the  production  of  wheat,  rye,  oats, 

barley,  and  the  average  yield  of  these  crops  exceeds  th 

any  other  country  in  Europe,  if  not  in  the  world,  yet 

bytalp^rtltioS!^ production  of  wheat  is  rendered  unprofitable  by  the  in 

tation  from  other  countries  of  wheat,  which  sometimes  i 
at  a  price  in  the  market  below  the  actual  cost  of  produc 
to  the  English  farmer. 

Cuitivaiion.  Cultivation, 

The  general  farm  work  seemed  to  be  well  systemal 
and  all  of  the  arable  land  well  cultivated.  The  follow 
is  the  rotation  of  crops  recommended  and  practiced  b} 
best  and  most  successfol  farmers : 

The   four-year     Ist  year.— Wheat, 
rotation  of  crops.      ^-  ^     , 

2d  year.— Roots. 

3d  year. — Barley,  with  a  portion  in  seeds. 

•Jth  year. — Clover  follows  barley,  aod  beans  follow  seeds. 

The  land  is  always  highly  manured  for  the  root  ( 
Sometimes  rye  is  sown  in  place  of  wheat  and  oats  in  p 
of  seeds.    In  the  latter  case,  the  whole  field  is  in  clovei 
fourth  year. 
Btatirtfw!''^''*"^  Agricultural  statistics. 

In  1873  the  cereal  products  of  Great  Britain  amoui 

to  320,840,000  bushels,  or  about  12  bushels  to  each  in! 

Production  of  jtaut.    Of  this  amouut  33  per  cent,  was  wheat,  38  per  c 

cereals.  "^  7         *r 

oats,  29  per  cent,  barley,  and  6  per  cent.  rye.    The  8 
AnimaiH         y^ar  thcrc  were  2,101,100  horses,  6,002,100  cattle,  29,495 
sheep,  and  2,519,300  swiile  in  the  oonntry. 

AU8TRIAHUX- 

„     ^^^'  AUSTBIA-HUNGAKY. 

The  Austrian  agricultural  section  of  the  Exposition 
well  filled  with  creditable  samples  of  wheat,  rye,  ba 
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oa,ts,  millet  and  corn,  rice,  peas,  beans,  etc.     There  was    ^^^^w"*^^' 

£kl80  a  fine  collection  of  fibrous  plants  and  their  products  5 

saiinples  of  raw,  granulated,  and  crystallized  sugar  from 
l3eet8;  and  of  hops,  olives,  tobacco,  and  products  of  the 
vine. 

Agricultural  products.  Agricultural 

The  climate  and  soil  are  very  fa  voidable  for  agricultural 
operations.     The  soil  is  fertile,  and  92 J  per  cent,  of  tlie  proaS'ctivt^Sml!' 
iw^liole  territory  is  productive  land.    As  there  is  no  restric- 
tion to  the  right  to  acquire  and  own  land,  the  farmers  fre- 
quently own  the  soil  they  cultivate.   Nearly  all  of  the  differ- 
ent methods  of  cultivation  common  to  the  other  European 
countries  are  pnicticed  in  different  parts  of  the  empire, 
and  ncHrly  all  of  the  cereals  are  cultivated.    The  average  of^^"f J^  ^™ 
yield  of  wheat  is  about  15  bushels  per  acre,  rye  15,  barley  *<^- 
17,  oats  19,  com  15,  buckwheat  14,  and  millet  13 j.     This 
average  is  considerably  below  that  of  several  other  cereal- 
producing  countries  in  Europe,  which  would  seem  to  indi- 
cate poorer  cultivation.    Although  the  average  amount  of 
<^reals  produced  is  but  13^  bushels  per  inhabitant,  yet  in 
^ome  years  cereals  are  exported  in  considerable  quantities. 
The  average  annual  products  for  the  whole  empire  are  esti-  ducUoif "of  *^cer©i 
dilated  at  595,000,000  bushels,  as  follows :  '^' 

Buahelft. 

^^hoat 113,000,000 

^ye: 156,000,000 

^^*rley 85,000,000 

^^•ta 1-^,000,000 

^orn 93,500,000 

^^Uet 15,000,000 

Distribution  of  crops.  Distribution  of 

•^  ■'^  crops. 

Grain. — The  production  of  wheat  and  corn  is  largest  in    Grain. 
Hungary  and  Bohemia,  that  of  rye  in  Bohemia.    Oats  are 
^^tensively  cultivated  in  Hungary.    Rice  is  only  cultivated 
^u  the  district  of  Gradisca. 

Potatoes. — ^The  average  yield  of  potatoes  for  Austria  is    Potatoes. 
^27,000,000  bushels,  cultivated  principally  in  Bohemia,  Mo 
^via,  Silesia,  Oalicia,  and  Lower  Austria.    In  Hungary 
fte  crop  is  about  one-half  that  of  Austria,  or  113,500,000 
Wshels.    All  of  the  above  countries  produce  large  quanti- 
ties of— 

^eete.— Sugar  beets,  from  which  sugar  is  manufactured;    Beets, 
^iid  the  pulp  used  for  feeding  swine  and  cattle. 

^Ujix  and  hemp. — Flax  and  hemp  are  produced  principally   Fiaxandhemp. 
u^  Qalicia  and  the  north  of  Hungary. 
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AUBTRiAHUK-        Tobocco. — Tlic  ciiltivatioii  of  tobacco,  all  over  the  empire 

is  uuder  the  control  of  the  government.  It  is  grbwn  in  Hmi 

Distribution  of  gary^  Galicia,  Bukovina,  and  in  the  Tyrolean  districts  o 
Tobacco.        Eoveredo  and  Biva.     The  average  annual  production  ii 

61,296,000  lbs. 
Hops.  Hops. — Bohemia  has  thus  far  excelled  all  the  other  state 

in  the  cultivation  of  hops.    The  average  annual  production 

in  the  whole  country  is  6.496,000  lbs. 
ouvo«.  Olives, — ^The  olive  is  one  of  the  staple  products  of  Da 

matia,  and  the  oil  is  largely  exported,  producing  a  larg 

revenue.   The  annual  production  of  oil  amounts  to  29,000,0* 

lbs. 
Vineyards.  Vineyards, — ^The  vineyards  occupy  3,829  square  miles  as 

produce  annually  about  66,000,000  bushels. 
Pea-fodder.         Pea-vines. — The  pea- vine  is  generally  cultivated  fur  fora^ 

and  is  considered  very  valuable. 


Cultivation. 


Cultivation. 


^Thr©e.year  ro-     xhc  systcm  of  culturc  most  generally  followed  in  the 

duction  of  cereals  is  what  is  called  the  ^'  three  annual 
tious."  The  arable  land  is  divided  into  three  parts, 
part  of  which  is  alternately  sown  (1st)  with  winter  wh^ 
(2d)  with  spring  wheat,  and  (3d)  is  left  fallow.  Lately  ti 
system  has  been  changed  by  many  of  the  best  farmers^  t 
"  dead  fallow  ^  dispensed  with,  and  the  land  used  for  p^ 
tures  and  the  production  of  forage.  On  the  gravelly  S4 
the  "  biennial  rotation  ^  is  practiced,  and  one-half  of  the  Ta« 
remains  every  year  fallow  or  produces  only  grass,  while  ti 
other  is  sown.  It  is  not  uncommon,  however,  to  find  far* 
ers  who  sow  wheat  several  years  in  succession  on  the  saca 
ground,  a  practice  universally  condemned  by  scientific  far^ 
ers. 
Cereaia,  etc.,     The  Hungarian  plains  and  parts  of  the  mountainous  cou^ 

produced  in  Hun-  a  r  tr 

gar>.  try  are  woll  adapted  to  the  cultivation  of  grain,  especialS 

wheat.  In  less  fertile  soil  rye  is  cultivated.  In  the  mom^ 
tainous  regions,  where  the  climate  is  not  too  rigid,  corn  i 
successfully  raised,  and  in  the  most  elevated  iM)rtions  oat 
and  barley. 

In  the  mountainous  countries,  especially  those  of  th* 
north,  potatoes  and  cereals  constitute  the  principal  food  o 
the  inhabitants.  The  cultivation  of  leguminous  plants  ant 
common  vegetables  do  not  receive  much  attention. 
Agricultural  The  government  is  doing  much  for  the  encouragement  c 
agriculture  and  the  dissemination  of  information  relatin 
to  the  different  branches  of  farming.  There  are  in  Hungar 
6  agricultural  colleges  and  3  primary  agricultural  schools. 
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Lice  stock.  austwa-hux- 

OACV. 

Worses. — ^Machhas  been  done  for  the  improvement  of  the    Livestock. 
l>r'eed  of  horses  by  crossing  with  the  English  and  Arabian    Hones. 
iroA^es.    Stallions  are  kept  by  the  state  at  different  deiM)ts 
for  this  purpose,  over  1,600  being  so  maintained. 

CaUle. — But  little  progress  has  been  made  in  the  improve-    cattie. 
xnent  of  cattle.    Four-fifths  of  all  the  homed  cattle  are  of 
tlie  Hungarian  race. 

Sheep. — Much  attention  has  been  given  to  the  raising  of  s^"®- 
alieep,  and  the  wool  produced  constitutes  one  of  the  princi- 
pal  articles  of  export.    The  quality  is  superior. 

Swine, — ^The  raising  of  swine  is  also  an  important  branch 
of  agriculture,  and  large  numbers  are  exported. 

NORWAY.  KOuwAY. 

The  principal  products  of  Norway  are  rye,  oats,  barley,  staple  products. 
^^ beat,  peas,  beans,  and  potatoes.  The  winters  are  unfavor- 
able for  winter  wheat,  consequently  spring  wheat  is  gener- 
ally raised.    Barley  and  oats  are  the  staple  crops.    They 
sure  often  sown  together  and  called  mixed  grain. 

It  takes  ixom  110  to  120  days  from  the  sowing  for  spring  culture. 
wheat  and  oats  to  grow  and  be  ready  for  harvesting ;  barley 
s^bout  90  days.  Bye  is  used  exclusively  for  bread.  It  is  Ryei^i-wMi- 
inade  in  round  cakes,  about  1  foot  in  diameter,  and  from 
i  to  ^  inch  thick.  After  baking,  the  cakes  are  thoroughly 
<iried  and  become  very  hard,  but  are  easily  soaked  for  use. 
This  bread  is  considered  very  healthy  and  nutritious.  The 
cakes  will  keep  any  length  of  time. 

The  average  yield  of  wheat  per  acre  is  about  22.70  bush-  pJnCTe^^*^^"*^ 
^Is ;  rye,  23 J  bushels ;  barley,  29J  bushels ;  oats,  37^  bush- 
es ;  and  millet,  36.J  bushels.  The  amount  of  the  crop  of  1875 

Bushels. 
Wheat 283,000    Cropofl875. 

%© »71,000 

^rley 4,500,000 

^xedgrain    1,800,000 

^ats 9,200,000 

^«aae 240,000 

Potatoes 22,000.000 

The  following  are  the  average  annual  importations  of  aiu^S'JIi^uct'^' 
J^nimal  products  from  1871  to  1877 : 

Pounds. 

^^tter 6,581,250 

Clteeae 630,000 

Meat  and  lard 9,130,000 

272,250 

4,185,000 

^ool 327,000 
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NOBW. 


The  agrJcaltaral  exhibits  of  Norway  consisted  principalK 
of  red  winter  and  Spring  wheat,  oats,  barley,  rye, 
beans,  seeds,  grapes,  etc.,  grain  in  the  sheaf,  and 
and  a  sample  of  pea-vine  which  measured  9  feet  in  lengtl^^^j 


BU88IA. 


RUSSIA. 


The  Enssian  department  was  interesting  to  the  practice, 
agriculturist,  representing,  as  it  did,  nearly  all  of  the  agi 
^^xhibit  of  ce-  cultural  products  of  that  vast  country.    Among  the 

exhibits  were  many  samples  of  fair  winter  and  spring  whe* ^^^ 

also  good  samples  of  oats,  rye,  barley,  millet,  and  bu(..c^i 
wheat. 

Among  the  miscellaneous  products  were  fine  specimens     < 
and  other  crops,  sorghum,  flax,  hemp,  grapes,  etc,  indicating  good  culti^^^x 

tion  and  a  productive  soil. 

The  yield  of  the  staple  crops  in  1870  was: 


Yield  of  staples, 
1870. 


Wheat 

Rye     

Barley 

Oats 

Millet  and  other  small  grain 
Potatoes 


Bushels 
per  acre. 


17 
17 
26 
32 


Entire  o 


221.3S^>,  342 
616,92^  7« 
124, 0^1..  128 
588. 7T-^.  616 
87,90^.800 
326. 3^2.  802 


Number  of  do- 
mestic animals. 


The  domestic  animals  of  the  country  in  1870  were  at^    fol- 
lows :  I 

Horses I6,l(j0,00f 

Cattle: 22.770, 

Sheep 46,4$52, 

Swine 9,8(.-0, 

Goats. 1,700.  Ojf 


KBTHKBLAHDB. 


ExhibiU  of 
dairy  products. 


Cereals,  etc. 


NETHEBLANDS. 

Among  the  agricultural  products  of  Holland  which  w< 
on  exhibition  cheese  and  other  dairy  products  occupied 
most  prominent  position,  while  there  were  beautiful  sai| 
pies  of  white  and  red  wheat,  com,  and  other  cereals,  if 
eluding  a  coUection  of  grain  in  the  sheaf;  also  leguminrf 
plants,  tobacco,  and  flax.  "; 

The  agricultural  lands  of  Holland  are  divided  as  folW 

Division  of  Maritime  towns Ifjf 

J^^^<^^^^°"^  Woods  and  plantations ^ 

Grazing  and  meadow  lands 

Proper  agricultural  lands 

Uncultivated  lands 

Total 8,f 
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The  cereal  products  in  1873  amounted  to  33,587,000  bush-  ygTHRBLArrpe 
i,  of  which  wheat  formed  about  16.J  per  cent. ;  rye,  27^  per 
II t.  J  oats,  33^  per  cent. ;  barley,  14  per  cent. ;  and  buck-  ce^'S'*'^*'*"  ""^ 
3  eat,  9^  per  cent.    The  averajjje  annual  yield  per  acre  in 
ishels  is  24  of  wheat,  18^  of  rye,  42  of  barley,  43  of  oats, 
id  15^  of  buckwheat. 

In  some  of  the  provinces  most  of  the  land  is  cultivated 
rye,  and  lor  "five  centuries  buckwheat  has  i*eplaced  the 
sad  fallow.'^ 

The  following  table  shows  in  bushels  the  production,  im-  po^ioSf  exjlS 
irtation,  exportation,  and  consumption  of  products  for  the  «i*^"ption^^^ 
1872: 


cultural 
ducts. 


pru- 


Production. 


heai  .... 

e      

rley.  ... 

t»     

iclcwheat 
ions 
ftattoea  .. 


5,  528, 000 
11,  '246, 000 

3, 661, 666 
10,  S;i4. 660 

2, 887, 166 

3,402,833 
52,003.000 


Importation. 


3, 516, 000 
6. 363, 666 
2,669,000 
158,666 
589,333 
161, 500 
549,666 


Exportation. 


374,000 
161,500 
700,830 

1*113,500 

14,166 

260,066 

2.102,333 


Consnmption. 


8, 670, 000 
17, 447, 600 
5,  700, 833 
0, 879, 8.^3 
3,462.333 
3, 303, 606 
51,  541, 166 


Oa^meal  is  extensively  used  as  an  article  of  food,  and  the 
Diiaal  importations  exceed  the  exportations. 

On  nearly  every  farm  a  portion  of  the  land  is  manured 
rith  great  care,  on  which  potatoes,  oats,  barley,  rye,  colza. 
Lax,  aud  clover  are  raised  for  home  consumption.  Fall 
.urnips  are  sown  after  the  grain  crops,  and  are  used  for 
reeding  cattle  in  winter. 

The  following  is  the  rotation  of  crops  most  commonly 
practiced : 


Rotation  of 


crops. 


Ist  year. — Rye. 
2d  year. — Beans. 
3d  year. — Wheat. 
4th  year. — Oats. 
5th  year. — Clover. 
6th  year.— Wheat. 

More  attention  is  paid  to  the  raising  of  fine  stock  and  to    Dairy  pro<iuct« 

^1  '^  °  of    superior   inl- 

ine dairy  than  to  the  raising  of  crops  from  the  soil.    Im-  portonco. 

^ense  quantities  of  butter  aud  cheese  are  made  and  ex- 
ported. 

GREECE.  QVXECR.  

Greece  exhibited  good  samples  of  nearly  all  the  cereal 
products  raised  in  Europe,  of  pease,  coffee-beans,  olives, 
^ed  small  fruits,  raisins,  and  honey ;  also  of  vermicelli 
^d  macaroni  made  from  a  mixture  of  corn-meal  and  flour.    ^^  °i  ^•"iti- 

fjy.  vated  land. 

fhe  whole  amount  of  land  under  cultivation  is  estimated 
at  1,025,417  a<5res. 
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ORXECB. 


The  production  for  the  year  1876  was : 


Productioii    of 
cereals,  etc 


Wheat 

Wheat  and  rye,  mixed 

Rye 

Barley 

Com 

Oata 

Vegetables 

Potatoes 

Millet 

Kioe 


Boshels 
per  acre. 


12J 

lit 

17 
194 

Hi 


4,3M. 
1.422. 


2,783, 

122.- 

168, 

102, 

M. 

1, 


231 
045 

189 

652 

710 

578 

150 

307 


Olives. 

Honey  and  wax. 
Wool. 


Small  Hanns. 
Mode  of  workin;;. 


e 

2 

(1 

g 


m 


Wheat.  The  production  of  wheat  is  not  sufficient  for  home 

sumption,  and  the   annual   importations  average  ne 
4,000,000  of  bushels. 

The  olive  is  largely  cultivated,  and  oliveoil  is  the  priiB. 
pal  article  of  export. 

Honey  and  wax  are  produced  in  large  quantities. 

Wool  is  a  staple  product     In  1876  there  were  in 
country  2,291,917  sheep,  under  the  special  charge  of  44,^ 
shepherds. 

The  fiirms  are  generally  small,  and  oxen  are  mostly 
for  farm- work,  although  of  late  horses  and  mules  are  be 
introduced.  In  some  of  the  districts  the  land  is  divict^^d 
into  very  small  parcels,  varying  firom  i-  to  2^  acres.  Soraae 
farmers  own  from  10  to  26  acres,  and  a  small  number 
100  to  200  acres.  The  greater  portion  of  the  laborers 
also  proprietors  of  a  small  portion  of  the  land  they  cui 
vate.  The  annual  exportations  of  farm  products  amount 
nearly  $10,000,000;  the  importations  to  about  $7,000,000. 

Agriculture  in  Greece  has  remained  nearly  stationary  (c^::^^^ 
a  long  number  of  years,  the  farmers  showing  but  little  e: 
terprise,  and  consequently  making  but  little  progress, 
late,  however,  the  government  has  evinced  some  dispositioi 
to  encourage  and  aid  agriculture  by  the  diffusion  of  instru 
tion  and  technical  knowledge  relating  to  the  science  of  agri 
culture,  and  it  is  said  that  the  situation  is  beginning  to  im- 
prove. 

SWITZERLAND. 

The  agricultural  exhibits  of  Switzerland  consisted  prin- 
cipally of  cereals,  lentils,  root  products,  including  arrow- 
root, cassava,  vermicelli,  tapioca,  macaroni,  and  other  man- 
ufkctured  farinaceous  pioducts. 
teSuS^*^""^     In  1868  Switzerland  had  a  total  population  of  2,669,147 

inhabitants  and  a  total  territory  of  10,364,600  acres. 


ExiMitation 
and  importation 
of  farm  prodncts. 


But  little  enter- 
priae. 


Possible  im< 
provement. 


SWITZKBLAHD. 


Prodacts. 
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3real  products  of  that  year  amounted  to  17,644,000  BwnzKBLAyp. 
of  which  there  were  of— 

BuBheU. 

2,142,000  Cereal  producU. 

8,670,000 

1,428,000 

5,304,000 


ame  year  there  were  iu  the  country  the  following 
of  domestic  animals : 


105,792^°»««^«"*- 

992,895 

445,400 

304, 191 

374, 481 


hole  country  produces  only  about  one-third  of  the 
of  cereals  required  for  home  consumption. 


PORTUGAL. 


POKTUOAL. 


^5  the  population  of  Portugal  was  4,012,000,  and  the    Population. 
Titory  22,771,760  acres.  Territory. 

)od  products  for  that  year  were  as  follows : 


Acre*. 


625,057 
090,537 
174, 877 

29,085 
778,290 

83,342 


Entire  crop. 


—     .   .      Cereal  prodncte. 
Bushels  "^ 


Buthdt. 

5, 675, 348 

6, 220, 188 

1, 081, 308 

667,613 

15, 700, 037 
3, 777, 816 


per  acre. 


12i 

8 

15J 

m 

15 


umber  of  domestic  animals  in  IbTO  was : 

79,  (K)5      pomeetlo  ani- 

nuuB. 
137,950 

50,690 

520,474 

2,706,777 

776,868 

936.869 

igal  exhibited  cereals,  lentils,  roots,  and  farinaceous    Bzhibiu. 

:8. 

jereal  products  of  the  country  are  less  than  one-half 

amount  required  for  home  consumption. 


ITALY. 


ITALT. 


^73  Italy  had  a  population  of  26,801,154  inhabitants,.  PopnUtionand 

tomtorv. 

otal  territory  of  64,830,000  acres. 
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^^^^-  The  food  products  of  1868  were : 

BoBhc 

Prodoction  of  Wheat 107,2tV4,i 

a^alewKlvege-Rye 8.726,=iic^l3 

Barley 23,272, 

Com 50, 964,  ^E^  Igg 

Millet  and  other  small  grain 19, 995,  ¥^       172 

Dry  vegetables 12, 329,  ^^^    jjQg 

Potatoes 29,648,^^      g^ 

The  domestic  animals  for  the  same  year  were : 

Domestic  ani-  Horses 477,„        qq^ 

Asses 498|^^    7fig 

Mules 219^^  456 

Cattle 3,4r3^  1J04 

Sheep 6, 984  »  019 

Swine 1,55^^  .'582 

Goats I,e9(^,  478 

the^^aSwwT  ce^     ^^®  average  annual  production  of  cereals  amounted  to 
rwiistoproMpro.  210,562,000  bushcls,  of  which  wheat  amounts  to  51  per  cent,; 

rye,  4  per  cent.;  barley,  11  per  cent.;  corn,  24  per  cent..; 

and  millet,  10  per  cent. 
The  country  producer  only  about  one-half  of  the  amovi  nt 

of  cereals  required  for  home  consumption. 

SWEDEN. 

-  SWEDEN. 

Exhibits.  The  agricultural  exhibits  of  Sweden  consisted  principally 

of  cereal  products,  tuberous  and  leguminous  plant:^,     -^^^ 
good  samples,  indicating  good  husbandry. 

PnMiucte.  Agricultural  products. 

Cereals.  The  ccreal  products  of  the  country  are  principally  whe^^^^^  • 

rye,  oats,  barley,  and  buckwheat. 

Koots.  The  root  plants  are  potatoes,  radishes,  turnips,  carro^^  "^   ^ 

and  beets.    Among  the  leguminous  plants,  pease  and  hors^^^  ^  , 
beans  nre  most  extensively  cultivated.    Lentils  are  also  ci^^^" 
tivated  for  fodder  and  for  the  seeds.  ^^^ 

Yioid.  The  average  yield  of  fall  grain  is  seven,  eight,  or  nicC^^   . 

times  the  amount  of  seed  sown ;  of  spring  grain,  five,  si:^  ^4)m 
or  seven  times  the  amount  of  seed ;  and  of  potatoes,  froi^ 
seven  to  eight  fold.  ^ 

The  following  were  the  amounts  of  the  principal  crop  "'""^ 
produced  in  1877 : 

Bnahels.        ^^R 

Cereal  pro.  Wheat 2,992,011^ 

ducts,  1877.  gy^ jgjyg^ 

Barle.y 13,160,51< 

Oats 47,642,21( 

Pease 5,280,4«^ 
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Bashels.  swsDBif. 

2,559,066 

buckwheat 73, 383  Products  in  1877. 

?otatoes 43,964,387 

The  whole  amount  of  root  crops  for  that  year  was  esti- 
nated  at  5,666,666  bashels. 

Beets  are  quite  extensively  raised  for  the  manufacture  of  ®®***- 
mgar  in  some  of  the  provinces.    From  10  to  15  tons  to  the 
%CTe  is  considered  a  good  crop,  and  is  about  the  average 
Bvith  good  cultivation. 

More  cereals  are  produced  than  are  required  for  home 
x)n8amption,  notwithstanding  that  a  considerable  quantity 
8  manufactured  into  Swedish  whisky.  Potatoes  and  other 
;iiber8  are  also  used  for  that  purpose. 

Exports  and  imports.  ExporUandim. 

The  surplus  of  cereal  products  are  exported  i)rincipally 
o  ^England,  France,  Belgium,  and  Norway. 

The  following  were  the  values  of  exports  for  1876,  consist- 
Eig:  mainly  of  oats  and  a  small  quantity  of  rye: 

*o  England $8,205,000 

•o  France 1,800,000 

'o  Belgium  l,Oi  0,000 

Total 11,005,000 

At  the  same  time  rye  and  flour  were  imported  in  consid- 
'i^l)le  quantities  from  Bussia  and  Denmark.  The  amount 
^  these  importations  in  1876  was  nearly  $4,000,000. 

^^>t3€mmental  enoourcigement  of  agriculture^  schools^  and  so-      Ajrricniturai 

.    ..  scbools  end  socie- 

aettes,  ties. 

Agriculture  is  largely  encouraged  by  the  government,  ^j^^^^jj^ljj'*^ 
^he  Agricultural  Department  is  indirectly  under  the  con- 
^"ol  of  the  Secretary  of  the  Interior,  but  its  chief  manage- 
ment  devolves  upon   the   Royal  Agricultural  Academy,  ^^^o.v^i^jj^^cui- 
^Unded  in  1811,  which  is  not  only  a  scientific  institution, 
^ut  the  central  establishment  for  the  encouragement  and 
development  of  agriculture.    There  are  in  connection  with 
^ti  a  model  farm  for  experimental  purposes  and  a  school  of  ^o^ei  form. 
Physiology  and  agricultural  chemistry.    Four  other  chem-  chemical 

^cal  schools  have  been  established  since  1876,  sui)ported 
Partly  by  the  government  and  partly  by  agricultural  socie- 
^es.    These  societies,  to  the  number  of  20,  have  been  or- 

gsmized  in  the  different  provinces  for  the   promotion  of 

^culture,  and  make  annual  reports  to  the  Agricultural    k<'poH8. 

Academy  and  to  the  Central  OflBceof  Statistics.    The  gov- 
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awEPBx.      emment  appoints  and  pays  14  agricultural  engineers,  wh 

duty  is  to  furnish  farmers  generally  with  information  on 

cngineSl*!"^*"*^  matters  connected  with  farming  and  the  interests  of  a, 

culture.    Theoretical  and  practical  instructions  are  a 

coUegeb  nnd  given  by  2    agricultural  colleges  and    27  farm  schoc:^]^ 

Through  the  influence  of  these  institutions   agricultiK^x^ 

especially  in  the  direction  of  stock  raising,  has  been  gres^^j^ 

Dairy  whooie.  improved.    Dairy  schools  also  have  been  established  in  "fch^ 
different  provinces,  where  practical  and  scientific  instrxic- 
tion  is  given  by  professors  appointed  by  the  Agricultcua/ 
Academy  and  paid  by  the  government,  on  all  subjects  relat- 
ing to  the  production  of  milk,  the  manufacture  of  butter 
aud  cheese,  and  the  ma^nipulation  and  disposition  of  fjarm 
products. 

DiOry  societies.  Dairy  socicties  have  recently  been  organized,  which,  in 
co-operation  with  the  schools  and  efforts  of  the  government 
are  revolutionizing  the  dairy  business  of  the  country.  Tlie 
new  method  of  cooliug  the  milk  with  ice-water  is  univens- 
ally  recommended  and  generally  practiced. 

Livestock.  Live  StOCJc. 

To  encourage  the  raising  of  cattle,  and  for  the  improv"^* 
ment  of  the  breeds,  the  government  has  from  time  to  tii:v^^ 
Imported  catue.  imported  auimals  of  foreign  breeds,  principally  the  sho:^^' 
horns,  Ayrshires,  and  Holland  race  (Holstein).     The  latt>^ 
are  highly  prized  for  dairy  purposes. 

Traveling  in-     Two  traveling  iustructors  visit  different  parts  of  the  coii^^^' 
™    ""  try,  deliver  lectures,  and  give  instructions  on  stock  hree^^' 

ing  and  the  care  of  cattle. 

Model  sheep     There  are  also  a  number  of  model  government  she^^P 
farms,  and  the  government  provides  a  traveling  inspect-^^^ 
to  visit  annually  the  sheep  farms  of  the  country  and  gi^^^^ 
instructions  on  breeding,  management,  and  the  productic^^'^ 
of  wool. 

Government     The  govemmcut  owus  1  stud  and  2  depots  of  stallioL'^    ^' 
These  three  establishments  had  in  1875  323  horses. 


le 


Cavalry  regiments  have  stallions  exclusively  for  breedii 
purposes.    To  still  further  the  improvement  of  horses  tk==:=^ 
government  gives  liberal  prizes  to  breeders. 

The  animals  generally  employed  on  the  farms  are  hors^^^ 

and  oxen. 
LoiM>r.  Agricultural  labor. 

The  farm  laborers  of  Sweden  generally  work  either  for 
certain  salary  by  the  year  or  give  a  certain  number  of  day 
work  in  lieu  of  rent  for  the  land  they  occupy  and  cultivat 
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Men  who  labor  upon  the  farms  in  summer  are  paid  from  $26      e^/rMPtx. 

to  ^50  a  year,  with  board,  and  women  from  $12.50  to  $16. 

^Women  as  a  rule  work  in  the  fields.    A  man  with  a  family  labor  ^*''***""^ 

liv-ho  engages  to  labor  upon  a  farm  generally  receiTes  about 

SlOO  a  year,  from  $25  to  $30  in  cash  and  from  $70  to  $75    wagen. 

**  in  kind,''  without  board,  but  with  rent,  wood,  etc.,  lur- 

nished. 

In  8we<len  as  well  as  in  Norway  rye  cakes  are  used  by 
all  classes  as  a  common  article  of  food. 

DENMARK.  dknmabk. 

The  exhibits  consisted  of  winter  wheat,  rye,  oats,  barley,    Exhibit. 
pease,  seeds,  etc.    Several  samples  of  red  winter  wheat  of 
superior  quality  were  in  the  collection. 

Agriculture  is  the  chief  occupation  of  the  people  and  the 
principal  source  of  wealth.    Considerable  improvement  has 
been  made  in  Danish  agriculture  in  the  last  thirty  years ; 
nevertheless,  there  are  still  large  tracts  of  uncultivated  land. 
Of  the  cultivated  land  37  per  cent,  is  made  to  produce  cere- 
als aniinally,  and  38  per  cent,  is  in  meadows,  pastures,  and 
fallow. 

Rotation  of  crops.  Rotation  of 

•^  ^  crops. 

The  following  is  the  common  system  of  rotation  of  crops : 

l8t  year.— Roota. 
2d  year.— Wheat. 
3d  year.— Barley. 

4th  year.— One-half  oats,  the  other  half  in  leguminous  plants  or  root«. 
5th  year. — Clover  follows  the  oats,  and  oat-s  follow  the  leguminous 
plants  and  roots. 

Sometimes  a  mixture  of  oats  and  peaBC  follow  roots  and 
leguminous  plants  for  a  green  crop. 

Live  stock.  Livestock. 

Formerly  sheep  husbandry  occupied  a  prominent  place  in    Dairy  bueband- 
^6  agriculture  of  the  country,  but  of  late  the  dair^^  busi- 
ness has  taken  its  place.    Butter  and  cheese  are  the  staple 
products.    A  large  amount  of  butter  is  exported  to  England 
^d  South  America. 

Exports.  Exports. 

Barley  is  exported  U)  England  for  the  brewers.    But  lit- 
^®  spring  wheat  is  grown. 

Protection  of  the  quality  of  seed.  Protection  of 

the     qnnlity     of 

,    ^**^  system  has  been  inaugurated  by  a  firm  in  Copenhagen 

^  ^hich  farmers  are  protected  from  imposition  by  seeds- 

^^*    The  grain  and  bceds  are  analyzed  and  a  statement  of 
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BRXMARK. 


Protection  of 


led. 


the  analysis  famished  with  the  seed  sold.    The  analyt^ 
states  the  number  of  grains  or  seeds  in  a  bushel,  the  amoun 
qSautJ**  of  ^^  foreign  substance,  the  percentage  of  seeds  or  grains  tlL 
will  germinate,  and  their  relative  value.    For  all  grain 
seeds  sold  that  do  not  come  up  to  the  standard  the  mon^  - 
is  refunded  and  all  damages  paid.    They  guarantee  (] 
genuineness,  (2d)  purity,  and  (3d)  germinative  powers. 


Products. 


Cereals. 


bl>AD(. 


Exhibit. 


Produ<!ts. 

Of  the  cereal  products  wheat  forms  about  4^  per  cei=^ 
rye,  15  per  cent. ;  barley,  29  per  cent;  oats,  46  per  cent. ; 
let,  4 J  per  cent. ;  and  buckwheat,  1  per  cent. 

The  cereal  products  of  the  country  in  1873  were : 


Wheat 

Rye 

Barlej' 

Oats   

MiUet 
Buckwheat 

Total 


BfOhelt. 

2, 743, 532 

9, 125, 226 

17, 232,  53« 

27,  316. 0o6 

2, 6:4. 24« 

oiHi.  42U 


50,642,000 


-?  £ 


S 


Wine. 


Yield  of  cereals 
per  acre. 


This  provides  about  32  bushels  x)er  each  inhabitant 

SPAIN. 

The  Spanish  Agricultural  Building  was  well  filled  aaf 
artistically  arranged.    There  was  a  very  large  collectioai 
cereal  products,  including  a  large  variety  of  yellow,  whf 
and  red  ears  of  corn,  also  oliveoil,  canned  fruit,  etc. 

One  sample  of  spring  wheat  was  very  remarkable  ft 
whiteness  and  plumpness.    The  horse-bean  is  extei 
grown  for  horses,  and  grapes  for  wine ;  50,000  bott 
wine  were  on  exhibition. 

The  average  yield  of  wheat  per  acre  is  about  15  J  but 
rye,  8  bushels;  and  barley,  18  bushels.    Of  the  cereal 
ucts,  wheat  amounts  to  52  per  cent;  barley,  26  pen*' 
rye,  11  per  cent;  and  Indian  com,  about  11  per  ceirf 

The  following  is  the  amount  of  cereal  products  foif 


Cereals  product.  Wheat 11 

Rye    

Corn I 

Barley . 

Total f 

This  is  about  13J  bushels  for  each  inhabitant  j 

i 

i 
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BELGIUM.  ^MLGivu. 

The  agriculture  of  Belgium  was  well  represented  iu  the 
Exi>osltion.  The  samples  of  wheat,  rve,  oats,  barley,  millet, 
l>iickwheAt,  corn,  rice,  flour,  and  meal,  both  pure  and  mixed,  Exhibit. 
slLso  of  bread,  pastry,  vermicelli,  macaroni,  and  other  food 
preparations  from  cereals  were  creditable  not  only  to  the 
st^riculture  of  the  country  but  to  its  household  economy. 
Xbere  was  also  a  large  and  fine  collection  of  vegetable  prod- 
ucts, including  tapioca,  arrowroot,  etc.;  also  of  salt  and  pre- 
serx  ed  meats  of  the  choicest  selections,  well  prepared  and 
preserved. 

The  average  annual  production  is  as  follows : 

Bushels.        .     Yearly  faiiu 

Cereals,  about 72, 000. 000  "^^  P™^""'' 

I'legiiiDiDOUfi  plants 2, 100, 000 

Root  crops 106,000,000 

Of  the  cereal  products,  wheat  yields  about  33  per  cent. ;  centog^omJce 
oats,  33  per  cent.;  rye,  24  per  cent.;  barley,  5  per  cent. ;  "*^ p"*^"*^^* 
mixed  grain,  3  per  cent. ;  and  buckwheat,  2  per  cent. 

The  average  yield  per  acre  in  bushels  is  wheat,  27 J;  rye,    ^leid. 
^;  oats,  42;  barley,  34;  and  buckwheat,  24. 

In  1866  there  were  in  Belgium — 

Cattle 1,242,445      pomestlc  ani- 

■TV  mals. 

Horaes 283,166 

She«p 583,485 

Swine 632,301 

The  government  has  established  1  veterinary  college^  1  stituS^Jl^^^^^'wIIi 
^^Ticultural  institute,  and  2  schools  of  practical  horticulture.  *®**<>**^- 
There  are  also  ^^agricultural  conferences"  held  in  different    ConferenceH. 
parts  of  the  country  under  the  auspices  of  the  government. 
I^e  agricultural  societies  have  a  total  membership  of  over 
^7,000.    Notwithstanding  all  this,  much  of  the  Held  labor  is 
performed  by  women,  and  many  of  the  plows  and  imple- 
n^ents  used  on  the  fiEirms  are  of  the  rudest  make  and  remind 
one  of  past  ages. 

The  average  value  of  farming  land  is  about  $300  an  acre,    vaiue  of  laud. 


THE  aSBMAN  EMPIRE, 

WCLUDING  PRUSSIA,  BAVARIA,   SAXONY,  WCltTEMBERG,  BA1>EX,  HE8SE- 
DARAlSTADT,    6AXE-WEIMAR,   AND  8AXE-ALTENBUR6. 

It  is  to  be  regretted  that  the  relations  between  the  Re- 
public of  France  and  the  German  Empire  were  such  as  to 
Pi^lude  that  great  and  rich  agricultural  country  from  being 
^presented  in  the  Exposition. 


OEUMANY. 
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oEBMAXT.         The  following  items  are  compiled  from  the  Oennan 
tistics  for  1873. 
Population.         rj^jj^  number  of  inhabitants  at  that  tune  was  36,624, 
Territory.       j^j^q  ^^leTe  Were  under  cultivation  121,872,592  acres  of  1 

Food  products  in  1873. 


Food  products, 
1873. 


Wheat  and  spelt  (German  wheat) 
Mixed  grain  (Mealin) 

Rye 

Barley 

Oata  .' 

Com 

Backwhcat 

Millet 

Dry  vegetaolea 

Potatoes 


Acres. 


5,332,383 

109,640 

12,617,295 

5, 047, 235 

8,658,647 

14,332 

25,027 

34.085 

218,2^2 

1,440,320 


Bash 


110,4 

1.8 

205,7 

118,8 

271,7 

8 

1 

7 

20,0 

682,5 


Domestic  animals  in  1873. 

Domestic  ani-  Tlurses 2,97( 

""■'»•  A88e8 £ 

Mules 1 

Cattle 14,386 

Sheep 22,29S 

Swine : 6,3C( 

Goats 2,02; 

ducUvenMs  ^^     ^^®  ^^^  ^^^  climatc  of  a  large  portion  of  Germany 
different  regions.  f^^yQi^[)lQ  fQ|.  agricultural  opcratious.    The  country  ca 

the  Black  Forest  is  poor,  and  a  large  portion  is  barren 
uncultivated.  The  valley  of  the  Bhme,  so  celebrated  fo 
vineyards,  produces  also  excellent  crops  of  cereals,  ve^ 
bles,  tobacco,  hops,  flax,  chicory,  and  sugar-beets, 
borders  of  Lake  Constance  and  the  valley  of  the  Tai 
produce  vines  in  great  perfection. 
Triennial  sys-     The  triennial  system  of  rotation  of  crops  is  genei 

tem  of  rotation  of  .       ,    .         ,  ,  ,       .  .  ^     , 

crops.  practiced  m  the  cereal-producing  sections  of  the  com 

Ist  year. — ^Winter  wheat. 

2d  year. — Spriog  wheat. 

3d  year. — Clover  or  vegetables. 

The  rotation  for  some  localities  is  fixed  by  the  adm 

tration.    The  cultivated  lands  of  a  commune  are  div 

A  certain  rota*  into  thrcc  parts,  and  a  certain  rotation  made  obliga 

tion  obligatory  in  _.  '  ® 

places.  This  system  is  denounced  by  many  of  the  best  farme 

^<  irrational  and  detrimental  to  the  best  interests  of  agi 
ture  on  account  of  the  extreme  division  of  agricultural  1 
and  the  insufficiency  of  roads  and  drive-ways  commuo 
ing  between  different  pieces  of  land  belonging  to  the  i 
proprietor.'^ 

The  agriculture  of  Baden,  Hesse-Darmstadt,  and  i 
other  provinces  is  very  similar,  and  the  rotations  are  ac 
panied  by  a  triennial  manuring. 
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GBBMAXT. 


Saxe-Weimar. 


In  the  Grand  Duchy  of  Saxe-Weimar  for  26  years  the 
admiuistraiion  has  appointed  an  agricultural  committee, 
one  member  of  which  visits  the  country  periodically,  for  the 
purpose  of  introducing  new  systems  and  reforming  old  ones, 
also  to  disseminate  general  information  relating  to  farming. 
The  practical  results  of  this  system  do  not  seem  to  be  satis- 
factory if  we  may  judge  from  the  following  conclusions 
embodied  in  the  last  agricultural  reports: 

"The  peasants,  either  through  indolence  or  ignorance,  do  not  gen-  p^^rt^ra^conS 


cnltaral 


erally  onltivate  the  soil  more  than  three  or  four  inches  deep. 

"Manure,  domestic  animals,  agricultural  implements,  even  forage 
And  straw,  seem  to  he  as  a  general  thing  wanting." 

"The  cattle  pass  most  of  the  summer  and  fall  in  poor  pastures,  and 

the  bulls  are  badly  fed  and  put  in  service  when  too  young,  producing 

inferior  offspring,  so  that  the  race  is  degenerating  instead  of  improv- 
mg.w 

''The  triennial  rotation  is  most  in  use,  but  there  is  a  large  amount  of 
poor  and  unproductive  land,  and  the  cultivation  of  the  soil  is  fettered 
by  the  extreme  parceling  of  the  farms  and  the  insufficient  means  of 
communication  between  different  parcels.'' 

TUBKEY  IN  EUBOPE. 


lion  of 
tore. 


agrioul* 


TURKST  IN 
KUUOPS. 


In  1868  the  population  of  Turkey  in  Europe  amounted  to    ^op^iiation. 
8,700,000  inhabitants,  and  the  territory  under  cultivation  ^^^*  ^  """^^ 
was  91,009,250  acres. 

The  cereal  products  for  that  year  were  as  follows :  cereaiproducto. 

Boshela. 

Wheat 40,800,000 

Bye 10,200,000 

B«rley 25,500,000 

Oats 3,060,000 

Oom 30,600,000 

Hie© 2,040,000 


Total 112,200,000 

This  gives  about  13  bushels  for  each  inhabitant,  or 
30,460,000  bushels  less  than  was  required  for  home  con- 
^^unption. 

EOUMANIA. 

The  population  of  Boumania  in  1873  was  4,500,000  inhab- 
itants, and  the  total  territory'  30,243,250  acres. 

Area  and  amount  of  cereal  produota  in  1873. 


^Mt  and  spelt  (German  wheat) 
«ye 

JS!'.;:;:::::;;:::::::::::::::: 

Corn 

Buckwheat 

Xfltet  and  other  small  grain 

19  p  B ^VOL  5 


2,480,265 
259, 302 
885,057 
248,105 

3, 195, 230 

11,485 

226,575 


Bushels. 


BOUMANIA. 

Population. 
Territory. 

Cereal  products. 


83, 741, 604 

6, 877, 520 

20,  OGl,  300 

8, 435, 570 

108, 637, 820 

226,046 

7,389,080 
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BOUMAMA. 


Maize. 


FINLAND. 


It  will  be  seen  from  this  that  Boumania  excels  all  ot] 
countries  in  Europe  in  the  production  of  Indian  corn.  1 
average  yield  is  34  bushels  per  acre,  and  the  amount  p 
duced  constitutes  59  per  cent,  of  all  the  cereal  produ< 
The  yield  per  acre  of  corn  and  its  percentage  of  the  car 
products  will  compare  favorably  with  the  com  crop  of 
United  States. 

FINLAND. 


Population.         In  1870  Finland  had  a  population  of  1,832,000  and  a 
Territory        ritory  of  94,463,250  acres  of  land. 

Area  and  amount  of  cereal  products  in  1870. 
Cereal  products. 


Wheat 

Kyb 

Barley 

Oata 

Buckwheat   

Millet  and  other  small  grain 


Acres. 

Bashe 

5,000 

r»j, 

662,500 

9,0JO, 

275.000 

4,986, 

225,000 

4.845, 

1,000 

17, 

12,500 

141. 

Potato  crop.        The  potato  crop  for  that  year  amounted  to  50,000  bushe 

Domestic  animals  in  1870. 

Domestic  ani-  Horses 254,  ^ 

™*^  Cattle 997,  t 

Sheep 921,' 

Swine 190,  ' 

Goats 30, 

The  production  of  cereals  is  5,500,000  bushels  less  thaa 
required  for  home  consumption. 


SBBVIA. 


SEUVIA. 


Popaiation.         The  populatiou  of  Servia  in  1868  was  1,338,505  and  ^ 
i^nd  in  cniti-  territory  under  cultivation  10,888,750  acres. 

vation. 

Cereal  products  in  1868. 

Baal 

Cereal  products.  Wheat ^ 4, 080^ 

Rye 510, 

Barley 3,060, 

Oats 510, 

Corn 5,100, 

Buckwheat 1, 220, 


Maizti. 


The  corn  crop  of  Servia  constitutes  35^  per  cent,  of  1 
cereal  products.  The  annual  importations  of  cereals  amoi 
to  G^  millions  of  bushels. 


AUSTRALIA. 


AUSTRALIA. 


The  Australian   colonies  had  taken  advantage  of  1 
Centennial  Exhibition  to  exhibit  their  products  and  ^ 
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lionors  that  broagbt  them  into  general  notice  throughout 
the  world.  Encouraged  by  their  achievements  at  Philadel- 
pliia,  they  again  entered  the  field  with  other  nations,  and 
placed  on  exhibition  at  Paris  well  selected  and  i)repared 
samples  of  nearly  all  their  staple  products — wheat,  corn, 
oats,  barley,  rye,  millet,  root  products,  tobacco,  fibrous 
plants,  dyeing  materials,  sugar,  tea,  coffee,  etc. ;  also  fari 
naceous  products,  bread  and  pastry,  fatty  substances  used 
as  food,  pr.  served  meats  and  fish,  and  dried  and  preserved 
vegetables  and  fruits. 

The  progress  and  development  of  the  resources  of  these 
colonies  have  been  wonderful.    In  thirty  years  the  popula- 
tion has  increased  from  214,000  to  nearly  2,000,000  souls. 
In  the  same  time  the  commerce  of  the  colonies  has  increased 
950  per  cent. ;  and  5,600,000  tons  of  shipping  entered  and 
cleared  the  ports  in   1874.     In  1878  there  were  nearly 
5,000,000  acres  of  land  under  cultivation  and  70,000,000 
head  of  live  stock  in  the  pastures.    The  farms  are  well  sup- 
plied with  improved  implements  and  machinery,  some  por- 
tion of  which  is  imported  from  the  United  States. 

New  South  WaleSy  *^the  mother  colony,''  has  a  sui)erficial 
area  of  323,437  square  miles  and  a  population,  according  to 
the  census  of  1875,  of  006,632. 


AUSTRALIA. 


Exhibit  in  PhU- 
adelphla,  1876. 


ChAracter  and 
importimce  of  ex- 
hibit in  Paris. 


Wonderful  pro- 
gress and  devel- 
opment. 


Population. 

Commerce. 

Land  in  culti- 
vation. 

Live  stock. 


New  South  WmUs. 

Area  and  popu- 
lation. 


Staple  crops  in  1876. 


^eat bnshels. 

^ do  .. 

5*;Kv do  .. 

g*ts do... 

Jy© do  .. 

potatoes         tons. 


^w 


Dgraiises 


fi-^l"  (^l«WS«-B     

^"^siurds,  gardens,  and  pastures. 


do 


Production. 

1, 958, 640 

3, 4!«.  517 

08, 

576 

332, 

966 

11. 

756 

41. 

203 

17, 

708 

Product  ot 

Acres,  f^f^    ^'^P*    ^" 


133,  609 

117,582 

4,817 

18,855 

918 

13,805 

10,  241 

20,000 


^heat  and  corn  are  the  principal  cereals.    The  average    Yield  of  cereals 

^  XI'  o    per  acre. 

>^el(l  of  wheat  for  the  la«t  decade  has  been  12 J  bushels  per 
^xe;  that  of  com  31  bushels.  Corn  is  mainly  cultivated  on 
^he  rich  bottom  lands  of  the  coast  rivers. 

Much  attention  is  paid  to  stock  raising  and  the  produc-    stock  raising. 
tion  of  wool.    In  1875  there  were  in  the  colony  22,872,882 
^heep,  2,856,699  cattle,  and  346,691  horses.    Wool  is  the   Exportofwooi. 
Pnncipal  article  of  export.    In  1875  the  exportation  of  wool 
amounted  to  87,500,000  lbs. 

South  Australia  is  termed  the  "granary  of  Australia,"  'S^o»*«^^w*«»-«^»« 
its  soil  and  climate  being  favorable  for  the  growth  of  wheat. 
It  has  a  total  area  of  903,690  square  miles,  or  278,336,000    Area, 
acres.    About  two-thirds  of  the  cultivated  land  is  cropped 
in  wheat.    The  area  in  wheat  in  1877  was  1,083,732  acres.    Areain^hwi 
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AUSTRALIA. 


The  export  of  wheat  and  flonr  amoants  to  about  2OO9OOO  ton 

annually.  The  quality  of  the  wheat  is  superior ;  one  sampl 
South  Australia,  on  exhibition  weighed  6S  lbs.  per  imperial  bushel.  Th 
saperior  wheat  population  of  the  colouy  in  1877  was  estimated  at  237,00« 

of  which  75  per  cent,  are  engaged  in  agricultural  pursuL 

and  mining. 
Victoria.  Victoria  has  a  territory  of  66,446,720  acres  of  land, 

which  about  20,000,000  acres  are  in  mountain  ranges  a3 
^^^Ar^andpopug^g^mpg^  aud  cousequeutly  of  but  little  agricultural  yal^ 

In  1877  the  population  was  estimated  at  850,000. 
Wheat,  oats,  barley,  potatoes,  and  hay  are  the  standa 

crops.    Corn  is  largely  used  for  feeding  horses,  but  is  pMr* 

cipally  imported  from  New  South  Wales. 


Acreage  and 
yield  of  stifle 
erops. 


Acreage  and  yield  of  staple  crops  in  1876. 


Wheat bnshelB. 

Oata do... 

Barley do    . 

Potatoes tons. 

Hay        do... 

Oreen  forage 


Prodnotioii. 


6,279,730 

2,294,222 

630.328 

134,082 

180,560 


401, 

li5t  : 

25.    4 

40.  -i 

147,   -« 

382,  ^ 


In  addition  to  the  above,  Victoria  produces  almost  eve^ 
variety  of  vegetables,  including  tobacco,  flax,  sugar-can  ^ 

Exports  of  WOOL  etc.    lu  1876  the  colony  exported  85,064,952  lbs.  of  worn 
and  imported  a  large  amount  of  com  and  breads tufOs. 

Queensland.  Queensland  is,  excepting  Western  Australia,  the  mo^ 
recently  established  of  the  Australian  colonies.    It  has  vc 

Area  and  popu.  area  of  420,492,800  acres  and  a  population  of  about  188,00* 
X>ersons.    The  people  are  largely  engaged  in  stock  raising 

stock-raising.  In  1876  there  were  in  the  colony  130,289  horses,  1,985,80^ 
cattle,  and  7,241,810  sheep.  Wool  and  animal  products  con 
stitute  the  principal  agricultural  exports. 

Darling  Downs.     The  principal  wheat-growing  districts  are  on  the  Darlin 
Downs,  situated  on  an  elevation  of  2,000  ft.  above  the  leve 

itf aize.  of  the  sea.    Com  is  raised  on  the  alluvial  lands  on  the  tids 

rivers.  The  statistics  for  1876  give  the  "  area  of  wheat  unde 

Wheat.  cultivation  at  6,967  acres,  of  which  1,163  acres  were  affecte 

with  rust  and  347  acres  entirely  destroyed'^;  yet  the  yiel 
was  91,170  bushels,  or  nearly  20^  bushels  x>er  acre.  Beac 
tiftd  samples  of  white  wheat  weio  exhibited,  weighing,  re 
spectively,  6S  lbs.  5^  oz.,  68  lbs.  8  oz.,  and  68  lbs.  10  oz.  pei 
bushel.  The  choicest  varieties  of  wheat  produced  in  th( 
colonies  are  the  White  Tuscan,  White  Lammas,  Talavera 
and  Dalton.  Sugar  is  a  leading  agricultural  product  ii 
Queensland,  the  amount  produced  in  1877  exceeding  14,001 
tons. 


Sugar. 
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rXhe  different  grades  of  Aastralian  wool  were  well  repre-  aubtrau^. 
sented,  and  occupied  a  prominent  position  among  the  agri- 
cultural exhibits  of  all  the  colonies.  The  quality  and  con-  quaiit/iS^^JSS.^ 
dltioQ  of  these  wools  elicited  universal  admiration,  and  can- 
not fail  to  add  to  the  reputation  of  and  consequently  increase 
tlie  demand  for  Australian  wools  among  the  wool-importing 
nations  of  the  world. 

I^onuiatUm  and  estimated  annual  cereal  prodwit  of  the  Auatralian  colonies.    Population  and 
•^  "^  "^  cereal  product  of 

Australian   colo- 
nies. 


Ke^  South  Wales 
§ptK^  Australia .. . 

Jlctoiia 

Qaeendand 

Tstsl 


• 

J 

1 

Bushels    of 
cereals. 

Bushels  per 
inhabitant. 

006,632 

5,812,455 

H 

237,000 

10, 273, 500 

42 

850,000 

7, 598, 086 

9 

188,000 

1.870  000 

10 

1,881,632 

25,563,041 

ISA 

Prom  the  above  it  will  be  seen  that  South  Australia  is  the 
only  colony  that  produces  a  surplus  of  cereals,  and  that  sur- 
plns  is  not  sufficient  to  supply  the  deficiencies  in  the  other 
colonies  by  nearly  4,000,000  bushels. 


THE  ABaENTINE  BEPUBLIC. 


ABGEXTIKE  BS- 
PUBUC. 


This  young  and  enterprising  republic  made  an  exhibit  of  ^^jj"*''*^'*  •^ 
her  agricultural  products  which  for  variety,  quality,  value, 
^nd  points  of  interest  were  unsurpassed  by  some  of  the  older 
oonntries.  Among  this  collection  were  samples  of  wheat, 
17^)  oats,  barley,  com,  clover  and  grass  seeds,  potatoes, 
i^oots,  sugar,  coffee,  gums,  etc. ;  also  grasses  and  plants 
iised  for  forage  and  pasture.  There  was  also  a  large  and 
well-selected  assortment  of  the  different  grades  of  wool  pro- 
duced in  the  country,  showing  quality,  condition,  and  pur- 
poses for  which  the  various  staples  were  specially  adapted. 

The  quality  of  the  wheat  is  inferior  to  that  of  Australia  J^"^.  standaard 

.       *     .  of  agnculture. 

or  the  United  States,  and  perhaps  of  some  cereal-producing 
countries  of  Europe.  This  is  attributed  to  the  low  standard 
of  agriculture  which  almost  universally  prevails.  Wooden 
plows  are  yet  used  in  many  places,  and  the  soil  is  super- 
ficially and  imperfectly  cultivated. 

Stock-raising  receives  the  most  attention,  and  at  present   stock-raising, 
is  the  most  remunerative,  although  the  soil  and  climate  seem 
to  be  well  adapted  to  a  mixed  husbandry. 
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AROE-NTINE  RE- 
PUBUC. 


Domestic  animaU  in  1875. 


Domestic  ani- 
mals. 


Horses 

Cattle 

Sheep 

Swine 

Goata. 


Number. 


3. 060, 331 

13, 493. 090 

57.  546, 448 

2n7, 368 

2.863,227 


Valtt©^ 


$17,602^ 

84,43:1^ 

84,234. 

617« 

2,710, 


:i-7o 


Prodactofwool. 


Sheepskins. 


Product  of 
slaughtered  ani- 
mals. 


Market  for  the 
meat  product. 


bides. 


Tallow  and 


Grease  faotoriea. 


Population. 


The  annnal  production  of  wool  is  estimated  at  nea^z^T^ly 
200,000,000  lbs.  in  its  unwashed  state,  and  constitutes  ^fcr-lie 
principal  article  of  export.    It  is  classified  in  the  prodMzs.c3e 
depots,  called  barracas,  then  baled  for  shipment.    Shc^i 
skins  are  exported  in  large  quantities  to  France. 

Fat  animals  are  slaughtered  at  the  salting  establishmem^ 
called  saladeros.    The  meat  is  cut  into  thin  slabs  and  pii^^ 
up  in  large  stacks  with  salt,  and  afterwards  dried  u^x^n 
scafiblds.    It  is  then  known  in  commerce  under  the  name    of 
carne  tasajo.    This  defective  i) reparation  of  meat  does  i^  ^ot 
i^ender  it  palatable  to  the  European  epicure,  and  therefc^  ^re 
it  fails  to  find  a  ready  market  on  the  Continent.    Its  priL    ^' 
cipal  market  is  in  Brazil  and  Cuba,  where  it  is  used  as  focn^^ 
for  the  slaves.    The  tallow  and  grease  are  tried  out  in  steairrr^^^* 
boilers  and  run  into  casks.    The  hides  are  stretched  c::^^^^ 
scaffolds  and  dried,  then  saturated  with  a  poisonous  sol'      ^* 
tion  to  protect  them  from  moths  and  worms,  and  baled  i^^^^ 
shipment. 

Another  method  of  preserving  meat  which  has  lateC^- ^ 
been  introduced  is  to  *^  cut  the  meat  into  strings  and  diy 
in  the  sun  without  salt."    This  process  makes  it  more  noi 
ishing  and  palatable  than  the  former  method.    It  is  call^^^ 
in  commerce  charque  dulce.    But  little,  however,  is  export4 

"Grease  factories"  have  also  been  established  in  differei 
parts  of  the  country, -where  the  whole  carcass  of  animal 
after  being  stripped  of  the  hide,  is  thrown  into  a  lar^^^^ 
boiler  and  the  grease  tried  out.    The  bones  are  then  grouir===^^ 
into  flour  for  the  English  market,  and  the  cooked  flesh  m 
for  fuel.    Horses  unfit  for  service  are  disposed  of  in  tl 
way,  and  the  grease  is  known  in  commerce  as  "animal-oi 
The  hides  are  salted  and  exported.     The  roanufactui 
leather  from  horse-hides  is  extensively  used  for  carrij 
trimmings. 

The  republic  has  a  population  of  about  2,400,000. 
government  h  as  shown  commendable  zeal  in  exhibiting 
agricultural  products  of  the  country  at  the  great  int<?i 
tional  exhibitions,  and  disseminating  information  upon 
developed  and  undeveloped  resources  of  the  republic. 


it 
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CANADA.  CANADA. 

Oanada  exhibited  cereals,  leguminous  plants,  and  other   Exhibit. 
fe'i'na  products  of  good  quality.     Two  samples  of  wheat 
'^^a^  among  the  best  on  exhibition. 

The  following  were  the  principal  cereal  products  of  1871 : 

BoshelB. 

Spring  wheat 10,959,000  Cereal  producto.^ 

'^^iiiter  wheat 6,568,942 

Oats 47,110,666 

Barley 12,030,733 

Rye 1,090,834 

Buckwheat 3,321,399 

Oom 3,»>0,766 

The  provinces  of  Ontario  and  Quebec  raise  five-sixths  of 
tlie  total  cereal  production. 

The  principal  product  is  oats,  next  wheat,  and  third  bar-    Exporte 
ley. 

In  1874  there  were  exported  6,800,000  bushels  of  wheat. 

Dairy  farming  is  extensively  carried  on,  and  a  large    Dairy  fannmg. 
a^mount  of  cheese  is  exported  to  England. 

Xu  1871  there  were  in  all  the  provinces — 

aoTHes 862,072      Domeatic  ani 

^  mala. 

SUeep 3,302,873 

Cattle 2,687,274 

Swine 1,281.563 

A  few  other  nationalities  exhibited  agricultural  products, 
but  difficulties  attending  the  collection  of  accurate  informa- 
tion relating  to  the  agriculture  of  the  countries  is  the  rea- 
son why  they  are  not  noticed  in  this  report. 

The  following  summary  will  indicate  very  nearly  the 
avei-age  amount  of  the  cereal  productions  of  Europe,  and 
the  countries  of  Europe  which  furnish  a  surplus  for  com- 
merce; also  those  which  are  obliged  to  import  breadstufb 
for  home  consumption 
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Ceroal  prodacte 
and  percentage 
of  various  cereus 
relative  to  gross 
products. 
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TiMper 

acre  of  oereaU  in  Europe,  in 

husheU, 

Goontries. 

Wheat 

Bye. 

Barley. 

Oato. 

Com. 

Back- 
wheat. 

Millet. 

G-r«A^  Britain 

29.46 
22.62 
19.20 
22.70 

34.00 
26.46 
14.73 
23.60 

sass 

86.20 
22.66 
29.52 

45.33 
8a  87 
29.46 
87.60 

^■^aad 

I>e!iu]Qark 

2^01  way 

12.40 

3L33 
3a  47 

S-weden 

]Finland 

17.20 
14.97 
12.40 
17.10 
20.40 
26.28 
82.80 
22.66 
24.05 
27.30 
17.00 
15.63 
12.68 
13.60 
12.79 

17.08 
16.00 
19.16 
17.00 
12.64 
25.70 

iai3 

19.32 
ia38 
25.60 
15.10 
7.99 
7.96 
22.66 
11.33 

2L90 
17.08 
ia86 
25.66 
20.42 
81.81 
23.88 
25.43 
41.92 
34.60 
20.40 

iai8 

1&69 
22.66 

ia4i 

21.78 
19.52 
ia32 
32.92 
22.69 
45.36 
2a  43 
29.46 
48.09 
44.93 
2a  60 

iai3 

34.00 
19.20 

"iaoo 
ia23 

'25.64 

2L66 
3L77 

iai3' 

ia84 
14.00 
ia20 

*il.42 
17.00 
17.00 
1&63 
19.20 
23.89 

ia4i 

11.38 

laoo 

U.III10Biy 

laii 

Sav-aiia 

17.00 

Saxony 

^Wartembere 

17.00 
15.62 

'PToTlud    

'Rfilsi'nin      . . 

fPrwnoe  

16.10 

Snun 

J^ctrtngal 

14.95 
34.00 
17.08 

1^20 
1L33 

31.83 

0-r<eeM 

1L82 

Yield  per  acre 
of  cerealB  of 
Borepe. 


It  will  be  seen  by  the  foregoing  tables  that  the  average  an-  AveraRcaimaai 
nual  prodnction  of  cereals  in  Europe  amounts  to  5,147,396,000  nwis^in  Earape^ 
bufihels,  of  which  Bussia  produces  1,655,021,000  bushels,  or 
nearly  one-third,  the  whole  of  Oermany  765,000,000  bush- 
els, France  710,130,000  bushels,  and  Hungary  300,330,000 
bushels. 

Bat  to  arrive  at  the  real  importance  of  these  productions 
^6  population  of  the  different  countries  must  be  taken  into 
^nsideration. 

^^ferage  annual  production  of  cereaUper  inhabitant  in  the  different  countries      Production  of 

#»/  K*..«^kM^  cereals    per    in- 

Of  Europe.  habitant  in   Eu- 

ropean  countries. 


Conntriea. 


STvS^dnchlea 
IJ^um 

^^*trii : ::  ::: 

•^'^t^mborg . . . 


BnahelB. 


4a8 

82.42 

22.98 

22.66 

19.66 

19.36 

ia42 

15.68 

14.45 

ia88 

ia88 

18.32 

iao2 


Conntriea. 


Ireland 

Turkey 

Finland 

Great  Britain 

Saxony  

Senria   

Holland 

Norway 

Oreece 

Italv 

Portugal  — 
Switzerland  . 


Bnahela. 


ia03 

ia03 

12.46 

11.90 

10.96 

10.96 

9.06 

a  78 

a  78 

7.93 

7.93 

5.95 


According  to  the  most  moderate  estimate,  15.58  bushels  of 
P^^i^als  are  required  for  home  consumption.    Hence  it  will 
^^  seen  by  the  foregoing  table  that  all  of  the  countries  after 
^^"eden  are  constantly  compelled  to  import  foreign  cereals. 
The  whole  of  Europe,  with  a  population  of  297,000,000  in- 
^bitants,  produces  5,147,396,000  bushels,  or  only  about  17  duc^n^fSiSSS 
^^shels  for  every  inhabitant ;  whUe  the  United  States,  with  g^^'^^^*^ 
^^000,000  inhabitants,  produces  1,629,027,000  bushels,  or  40^«»it«d  »*»*«•• 
^^Bheb  for  each  inhabitant. 
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Eunf  °"^*^ac^     "^^^  (jountries  of  Europe  which  produce  relatively      the 
ing  the  most  ofmost  whcat  are  Spain,  Italy,  and  France;  those  which  x>ro- 
duce  the  most  rye  are  Finland,  Switzerland,  and  6erm£3fcTi j* 
those  having  most  barley  are  Sweden,  Norway,  Denm.^u*!k, 
and  Germany;  those  having  most  oats  are  Ireland,  Swe<leii^ 
Norway,  Denmark,  Hungary,  and  North  Germany;  tbo^ 
producing  most  corn  are  Boumania,  Servia,  and  Porta^aJ. 
But  little  buckwheat  is  raised  except  in  Holland  and  France* 
DeflcieDcy  of     It  will  also  be  sccu  that  many  of  the  European  countr/efi? 
meat  producte.    morc  cspcciaUy  Great  Britain  and  France,  are  largely  d©^* 

cient  in  meat  products.    They  are  now  turning  their  atteXJ- 
tion  to  the  United  States  for  supplies ;  and  the  English  aix^ 
Irish  stock  raisers  and  feeders  are  greatly  alarmed  at  tl^® 
.   Importation  succcss  which  has  attended  the  importation  of  fat  cattle  Brm^^ 

into  Great  Brit-  *^ 

ain  of  American  drcsscd  meat  from  this  country.    In  it  they  see  the  sanC^® 

ruin  to  stock  and  meat  raising  in  their  countries  as  th^^J 
experienced,  from  the  importation  of  our  cereals,  to  th^=^^ 
wheat  raising.    It  appears,  however,  that  a  new  idea  has  ju^^^ 
entered  the  English  mind,  and  the  importation  of  Ameri< 
cattle  is  to  be  made  quite  as  beneficial  and  remunerative 
the  English  feeders  as  it  is  to  the  American  farmers.    Tl^^® 
in  of^AmeSi '' ^^^^^^"'^^  Scotchmau"  has  counted  the  costs,  and  a  ^^' 
cattle.  tempts  to  show  that  American  cattle  can  be  imported,  an  ^^ 

fed  on  English  soil  as  the  English  feeders  know  how  to  cL^^^ 
it,  at  a  profit,  even  if  the  grain  fed  them  is  of  foreign  prCF- 
duction. 

All  of  this  would  be  satisfactory  to  the  American  farmert? 
who  are  seeking  a  market  for  their  coarse  grain  and  cattle, 
provided  this  system  would  be  as  remunerative  to  them; 
to^onr  ^Bkm^  ^^^  certainly  the  idea  is  not  flattering  to  our  skill  in  feed- 
feeding,  ing^  and  calls  for  more  science,  skill,  and  economy  in  this 

branch  of  American  agriculture. 

JOHN  J.  WOODMAN, 
Additional  Commissioner. 
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3TE.— The  foUowiDg  tignres,  supplied  by  the  Department  of  Agriculture,  a£fbrd 
atest  accessible  crop  statistics  for  a  portion  of  the  conntrieH  referred  to  in  the 
oing  report.  ] 

ABSTRACT  OF  THE  PRINCIPAL  CROPS  OF  EUROPEAN  COUNTRIES. 
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Countries. 


c8w 
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Britain 1879 
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1, 148,  006 
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Buckwheat. 


Acres. 


Product. 


BuMfuli. 


Potatoes. 


Acres. 


1, 637, 970     32. 561, 224 


346,798 
11,307.660 


7,  547, 152 
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162, 272 
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'3i7,'233,*944 

251, 029, 441 

370, 876, 000 

19, 387, 167 

54.481,014 

10,356,998 


LIVE  STOCK. 


SAMUEL   DYSART. 


am 


REPORT  ON   LIVE  STOCK. 


The  grouDd   occupied  by  the  stock  exhibition  was  the ,,  E^^wtion  on 

p    ,      *^  \  ,  ,    ,    .         ,       theEsplanndedea 

F^spianade  des  InvaliaeSj  an  open  space  and  park  lying  be-  invaiiuen. 
tween  the  Hotel  des  Invalided  and  the  river  Seine.  It  is  ex- 
tensive, and  has  many  beautiful  shade  trees  planted  in  rows. 
Between  the  trees  long  sheds  and  pens  of  graceful  propor- 
tions were  erected,  in  the  most  complete  order  of  arrange- 
ment, and  the  animals  were  well  cared  for. 

As  might  be  expected  at  such  an  exhibition,  the  variety    ^^^*  variety, 
of  breeds  and  the  different  family  types  of  each  species  of 
stock  were  very  great,  ranging,  to  some  extent,  according  to 
the  character  and  soil  of  the  country  where  grown  and  the 
manner  of  keeping.    Much  of  the  history  of  the  count  ry^  the 
condition  and  intelligence  of  the  people,  may  be  read  in  the 
quality  of  their  domestic  animals.    Where  enterprise  and  comuSSS^o?  cat 
intelligence  so  hand  in  hand,  there  we  find  improved  breeds,  ?«  indicative  ot 

o  o  7  tr  7  the  character  of 

and  humane  treatment  of  the  same,  while  under  other  cir-  the  owners. 
cmnstances  the  condition  of  the  stock  is  much  inferior. 

In  order  to  convey  to  our  people  an  idea  of  how  few  do- 
mestic animals  we  have  in  the  United  States  for  our  terri- 
torial area,  when  compared  with  Europe,  I  have  compiled 
the  following  table  of  statistics,  gathered  by  the  French 
Agricultural  Bureau  flrom  the  last  census  of  each  country : 
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will  be  observed  that  Europe,  with  an  area  of  3,777,690  ^J^^^JJ^^ 
are  miles,  possesses  379,031,705  head  of  working  andtoMo*^third 
Iprodacing  animals,  while  the  United  States,  with  an 
I  of  3,002,332  square  miles,  has  only  102,395,650. 
he  natural  facilities  for  growing  and  raising  stock,  and  the      gw  *^^ 
;  of  feeding,  are  largely  in  our  favor,  and  there  is  no  doubt 
that  our  country  is  suffering  an  immense  loss  annually 
t;bc  want  of  stock  to  consume  the  produce  of  our  land, 
reduce  the  waste  to  a  proper  condition  to  be  returned 
le  soil  as  a  fertilizer.    In  Europe  every  species  of  ofiGail 
isbanded  with  rigid  care,  while  with  us  it  is  an  undeni- 
fact  that  the  opposite  is  true.    Our  agricultural  interests 
not,  indeed  cannot,  be  fully  developed  until  we  imitate 
)pe  ill  raising  and  feeding  more  live  stock. 

the  arrangement  for  competition  at  the  Exposition,  it  ^^^^j^  ^^^^ '"^^ 
so  classified  that  foreign  or  imported  stock  competed 
the  French  breeds  only  for  the  grand  prizes  offered  by 
Agricultural  Society  of  France.    Excepting  two  horses, 
e  was  no  stock  from  America  upon  exhibition,  but  most  countries  is  En^ 
tie  Eurox)ean  countries  were  represented.  ropereppwen 

lefe  were  three  distinct  exhibitions  during  the  summer,    nivtoionof  the 

^  '  exhibitions. 

first  of  which  comprised  cattle,  swine,  sheep,  poultry, 
rabbits,  and  was  held  from  the  5th  to  the  18th  of  June.  perioS*****  ""^ 
entries  were  many  in  each  class,  France  having  much 
larger  number. 

CATTLE. 

I  the  cattle  department  there  were  1,700  entries,  nearly    yoo  entries  of 

f  which  were  in  the  stalls.    Of  this  number,  1,314  were 

I  France  and  386  from  other  countries.     It  was,  per- 

j,  the  best  selection  of  the  bovine  races  ever  gathered 

ther,  representing  the  beef,  dairy,  and  work  cattle  in 

ous  types  and  generally  of  superior  quality.    In  so 

e  a  collection,  as  might  be  expected,  there  were  a  num- 

of  classes  having  only  a  local  reputation,  and  many 

ses  of  the  different  breeds,  which  only  show  the  result 

n  accident  in  nature,  nothing  determining  what  another 

8  of  the  same  line  of  breeding  might  produce.    Only 

breeds  that  have  established  characteristics  and  value 

be  noticed  in  this  report. 

Short-horns,  Shortrhoms. 

le  most  widely  known  and,  by  general  consent,  the  favor-      The  fevorite 
breed  of  the  nineteenth  century  for  all  purposes  is  the  centnry. 
ham,  better  known  as  the  improved  shorthorn  race, 
race  of  English  cattle,  which  has  been  imported  and  is 
20  P  B VOL  5 
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Oatoe.  now  the  most  numerous  of  anv  distinct  breed  in  our  country 

Short-horns,    about  wbich  SO  mucb  has  been  written,  and  in  which  so  macl 

capital  is  invested,  has  so  greatly  increased  the  value  of  on 

stock  that  it  would  appear  unnecessary  here  to  say  a  won 

The  ppominent  about  them,  further  than  that  they  were  honored  by  beinj 

poBition.    *   ^'  placed  first  on  the  list  in  the  catalogue,  and  being  a  foreig 

breed,  all  in  the  class  competed. 

118  entriea  There  werc  118  entries,  41  of  which  were  from  the  Britisl 

Isles,  and  represented  the  most  noted  cattle-breeders  of  tha 

jj^^^^^^^  country,  among  whom  were  Her  Majesty  Queen  Victoria 

hibitoM.  Lady  Pigot,  the  Earl  of  Bective,  George  Fox,  the  Marqui 

of  Exeter,  J^obert  Bruce,  and  John  Kersley  Fowler,  of  En 
gland,  and  Humphrey  Smith  and  Benjamin  Hannon,  of  Ire 
land. 
The  British     As  a  lot,  the  British  exhibit  was  a  presentation  of  gocM 

short-homs    not  .  n  .1  "i^-i«i^«  •• 

superior  to  our  specimcus  01  the  racc,  but  did  not,  m  my  opinion,  posses 
^^^'  superior  merits  to  the  same  breed  of  cattle  often  exhibits 

in  our  own  country  at  our  agricultural  fairs.     The  oal 

noticeable  difference  consisted  in  a  heavier  coat  of  haij 

which  no  doubt  results  from  the  cool,  moist  climate. 

Disappoint-     The  English  exhibitors  were  disappointed  in  the  result  o; 

lish  breeders,      their  Competition  with  the  short-horns  bred  on  the  Conti 

nent,  and  claimed  that  the  rules  adopted  by  the  govern- 
ment, which  forbade  their  stock  returning  home  without  a 
4juarantine.      quarantine  of  14  days  (to  guard  against  importation  of  dis- 
ease), prevented*them  from  bringing  their  best  animals;  but 
it  is  not  reasonable  to  suppose  that  the  breeders  named  wonld 
risk  their  reputation  by  taking  inferior  specimens  to  such  an 
Matched  and  exhibition.   That  they  were  fairly  matched  and  really  beaten 
breedeaT*^"^  by  their  owu  breed  of  stock,  as  bred  by  another  people,  was 

true,  however  unpleasant  it  may  be  to  acknowledge  the  fact 
It  is  evident  that  the  time  when  English  breeders  of  these 
fine  cattle  shall  enjoy  the  revenue  of  a  monopoly  in  breeding 
The  United  and  exporting  at  fabulous  figures  is  at  an  end.    The  United 
compete.     ^  ^^  States  can  readily  compete  with  them  in  numbers  and  qual- 
ity, and  at  greatly  reduced  prices,  and  this  exhibition  shows 
that  France  and  Western  Europe  are  in  the  same  condition. 
Development  During  the  past  half  century  France  has  made  very  great 
turai  interests  of  progrcss  iu  developing  her  agricultural  resources,  and  in  no 
**'  department  have  her  eftbrts  been  more  productive  of  good 

results  than  in  the  improvement  of  live  stock.   This  has  beel^ 
Governmental  aided  and  fostered  by  the  government,  through  the  Minis 
**^  ter  of  Agriculture,  in  creating  and  maintaining  breeding 

establishments  in  which  imported  foreign  breeds  have  beel 
tested  and  acclimated,  and  many  native  races  thereby  greatlj 
improved.   Thus,  at  the  present  time  we  find  in  France  nearl; 
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ail  the  improved  races  of  English  stock,  as  well  as  those  of   ^^***^' 
other  neighboring  conntries,  while  she  still  possesses  a  nom- 
her  of  well-defined  races  of  her  own  that  are  admirably 

adapted  to  the  districts  where  raised,  if  not  worthy  of  still 

wider  recognition. 

Shorthorns  were  first  officially  introduced  into  France  in  *.  ^*^^*i**°**' 

*  the     sbort-horDS 

1838.    The  French  herd-book,  of  which  eight  volumes  have  ^^  Franw. 
been  published,  shows  that  19,000  males  and  females  have 
been  used  as  breeders  since  that  time,  and  it  was  generally 
conceded  that  those  on  exhibition  were  more  uniform  in  type,    French    herd- 
more  even  in  form  and  size,  than  those  of  the  English  ex- 
hibit ;  but,  in  my  opinion,  it  is  inbreeding  that  has  produced 
this  result,  and  at  the  same  time  has  reduced  the  average 
gize  of  the  animals  of  the  breed. 

French  authors  frankly  acknowledge  the  superiority  of  F^5n^^of**°t^ 
tbe  short-horn  blood,  and  admit  that  no  cattle  are  bred  or  Sr'^short.hora 
bave  been  imported  into  France  that  equal  them  in  the  great  ^^*®^ 
desiderata  of  early  maturity  and  aptness  to  fatten  in  dis- 
tricts where  there  are  rich  pastures.    The  increase  and  popu- 
larity of  the  breed  for  beef- producing  purposes  in  the  coun- 
try is  wonderful.    One  enthusiastic  writer  asserts  that  the 
sborthorns  and  their  crosses  are  indispensable  to  the  beef- 
producing  interests  of  France.    Some  very  superior  cross- 
bred shorthorns  were  On  exhibition,  to  show  how  well  they 
crossed  with  different  breeds,  and  the  same  results  were  ap 
parent  there  as  are  found  in  every  instance,  viz,  the  improve- 
ment of  the  breed  with  which  the  short^horn  was  mated. 

Hereford  cattle.  ^^^^    Hereford 

Next  in  order  in  the  English  breeds  was  the  Hereford, 
^hich  was  represented  by  only  two  animals,  a  three-year- 
old  bull,  exhibited  by  Her  Majesty  Queen  Victoria,  and  a 
yearling  heifer,  by  J.  Hewer,  of  Hereford,  England.  The 
Hereford  is  supposed  to  be  an  aboriginal  race,  indigenous  to 
the  county  in  England  from  which  it  takes  it  name.    In  the       PfP/**®*  ®' 

*'  ®  popularity. 

^ly  part  of  the  present  century  these  cattle  carried  off 
^ore  premiums  at  the  great  fat-stock  shows  than  any  other 
l>reed,  but  for  many  years  they  seem  to  have  been  giving 
^ay  in  these  contests  to  the  more  favored  short-horn.   Origi- 

11  Color  chorao* 

Dally  they  were  of  diversified  colors ;  then  by  breeding  were  terutica. 
transformed  to  white  face  and  body  of  red  and  white,  which 
has  been  again  modified  until  it  has  reached  the  present 
standard,  which  is  white  face,  throat,  chest,  udder,  dewlap, 
lower  part  of  the  body  and  legs,  and  tip  of  tail,  other  parts 
heing  a  brown-red.    The  hair  has  a  tendency  to  curl.    The 
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Catue.  two  animals  on  exhibition  were  superior  in  quality,  and  mncl 

Herefords.      resembled  the  short-hom  in  form.    This  breed  of  cattle,  i 

ever  imported  into  France,  failed  to  givesatisfaction,  as  then 

is  no  mention  made  of  them  by  writers  or  any  traces  of  tb 

Not  known  In  animal :  yet  they  are  not  without  Mends  in  their  own  coun 

France.  '  "^  * 

try  or  in  ours,  where  they  have  been  on  long  trial  and  an 
noted  for  their  placid  disposition  and  excellent  grazing  am 
feeding  qualities. 

Devons.  DeVOUB, 

The  Devon  is  one  of  the  oldest  breeds  in  England,  and  ii 
a  great  favorite  in  the  county  from  which  it  derives  its  nam( 
and  in  counties  adjoining.  It  is  a  middle-homed  breed 
QuiOitr  and  having  au  excellent  constitution,  great  aptitude  to  fatten 
^  and  its  meat  is  first-class.  The  milk  is  rich,  and  as  workiD| 
cattle  they  are  much  liked,  owing  to  their  sprightly  ste^ 
The  color  is  a  pure  dark  red,  the  hair  silky,  and  the  skin  c 
a  mellow  quality. 

Long-homs.  Loftg-homS. 

The  long-horn  belongs  to  the  midland  counties  of  E^i 
Charaoteriauo&  gland.  The  hoins  curvc  forward  and  downward,  so  as  soio^ 
times  to  touch  the  cheek.  The  coat  is  good  and  the  ba>c 
straight,  the  color  various — dark  red,  brindled,  pied,  witli 
Saneraeded  by  white  strcak  aloug  the  spine.  The  breed  has  sunk  in  esti 
mation,  on  account  of  the  superiority  of  the  Durham,  whicl 
may  be  called  the  fashionable  breed,  and  certainly  deserves 
the  lead,  from  its  intrinsic  and  numerous  good  qualities. 

Sumox  cattle.  8u88ex  Cattle. 

The  Sussex  cattle  are  noted  for  working  qualities,  but,  as 
with  us,  they  are  largely  superseded  by  horses.    They  are 
a  deep  red,  but  have  larger  horns,  heads,  and  bones  than  the 
Devon. 
WegtHighiand.  Wcst  Highland. 

The  West  Highland,  or  Kyloes,  of  Scotland,  might  be 
suitable  cattle  for  the  mountainous  districts  of  our  couDtty^ 
but,  yielding  all  the  good  qualities  claimed  for  them,  their 
Eougb  mount-  rough  appcaraucc  will  forever  keep  them  from  being  favor- 
ites with  our  people,  and  the  same  might  be  said  of  the 
small  Welsh  cattle.  The  Highlanders,  however,  have  excel- 
lent grazing  qualities,  and  their  meat  is  of  the  very  finest 
order.    The  color  varies. 
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POLLED  OATTLB.  PoUed  iMOt, 

The  polled  Suffolk,  Galloway,  and  Angus  or  Aberdeen  cat- 
tle form  another  class. 

Suffolk  cattle.  SuHbiki. 

The  Suffolks  have  an  early  history  in  the  county  from  which    -^  ow  breed  of 

excellent  qiuuity 

they  take  their  name.    They  not  only  possess  excellent  dairy  for  dairy. 

qualities,  but  they  are  a  very  heavy-bodied  cattle,  with 

smooth  forms  and  deep  flesh.    They  are  noted  for  their  hardy 

constitution  and  docile  disposition.    A  thick,  mellow  hide, 

well  covered  with  fine,  red  hair,  enables  them  to  endure  a 

low  temperature.    In  the  northern  portions  of  our  country, 

where  the  winters  are  severe,  this  breed  of  cattle  would  be 

a  valuable  addition  to  our  stock.    The  beef  is  excellent.  ^  ^^^^  ^^,  ^• 

^  trodnction     into 

They  are  now  being  bred  to  a  red  color,  with  certain  white  ^™®rica. 
markings. 

Oalloway.  Genowayt. 

The  Galloways  do  not  differ  much  in  size  from  the  Suffolk. 
They  are  not  so  smooth  in  form,  have  larger  bones,  long, 
coarse  hair,  hide  hard  to  the  touch.  The  whole  appearance 
of  the  animal  indicates  a  slow  feeder.  The  color  is  jet  black ; 
the  constitution  hardy,  adapted  to  the  cold,  moist  climate 
of  Scotland.    They  are  not  adapted  to  dairy  purposes. 

Angus  or  Aberdeen,  Angus  or  Ab- 

erdeen. 

The  Angus,  or  Aberdeen,  is  a  name  of  more  recent  date 
given  to  a  race  of  cattle  supposed  to  have  descended  from 
^hat  were  formerly  termed  "Angus  Doddies,''  or  Aberdeen  origin. 
Hammlies.  These  cattle  are  what  may  be  termed  a  new 
breed,  produced  by  careful  selecting  and  breeding  to  obtain 
*  definite  result. 

As  all  breeds  or  different  forms  in  the  same  race  of  our 
domestic  animals  are  the  result  of  the  natural  surroundings 
^d  care  in  mating  and  keeping  them,  it  follows  as  a  natural 
sequence  that  the  field  for  progress  in  that  direction  is  still 
open,  and  it  is  no  real  cause  for  surprise  that  a  group  of  six 
animals  of  this  new  breed  should  carry  off  the  highest       The  highest 
lionors  of  the  exhibition,  nor  does  it  establish  the'  fact  of  off°^  this  new 
^e  superiority  of  the  breed  in  a  general  sense.     There  ^ 
^ere  but  16  entries,  and  every  animal  was  a  good  one,  but 
^ere  was  no  evidence  of  the  number  from  which  they  were 
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catoe.  selected  or  bow  great  was  the  percentage  rejected  as  inferior 

Yet  it  is  plain  that  if  the  same  system  which  produced  thit 
lot  is  adhered  to,  in  time  the  standard  can  be  perfectly  es 
tablished  in  the  breed. 

The  AnguB  or  Thls  is  not  an  accidental  success,  but  for  a  number  o 
exhibited  by  w.  years  they  have  been  attracting  notice  at  the  different  ex 

McCombie  Tilly-     .        . 

four.  hibitions  in  their  own  country.    On  this  occasion  the  granc 

prize  of  honor  for  foreign  cattle  was  given  to  ihe  grouj 
owned  by  William  McCombie  Tillyfour,  Aberdeen,  Scot 
land.  The  Agricultural  Society  of  France  offered  a  priz4 
of  2,500  fr.  for  the  best  group  of  beef-producing  cattle  ii 
the  whole  Exposition,  all  the  members  of  the  differeni 
juries  acting  together  in  Inaking  the  award.  That  priz4 
was  also  given  to  the  same  group  of  cattle.  It  was  evideni 
that  they  had  long  been  in  preparation  for  the  occasion,  bj 
their  high  condition  of  flesh  and  the  care  with  which  the} 
Color  and  other  had  bccu  prepared.     Their  color,  like  the  Galloway,  i: 

characteristics.  i'     i  7  Jt 

black,  but  the  form  is  blocky,  like  the  short-horn.  The  haL 
is  soft  and  fine,  the  hide  thick  and  mellow ;  the  bones,  i^ 
proportion  to  the  size  of  the  animal,  are  small ;  the  joint 
smooth,  and  the  flesh  well  laid  on  in  the  most  valuable  poi 
tions  of  the  carcass ;  the  shouhlers  are  smooth,  the  cro^ 
and  loins  wide  and  deep,  the  quarters  long  and  full.  Thi 
owner  claimed  for  them  a  very  docile  disposition,  early  m: 
turity,  and  aptness  to  fatten,  but  not  up  to  the  average  i 
dairy  qualities,  and,  further,  that  a  cross  between  them  aizi 
the  short-horn  very  much  improved  their  grazing  qualitie 

Ayrshire.  Ayrshire. 

There  were  only  seven  entries  of  the  Ayrshires  from  K5 
gland  and  Scotland.  They  were  fine  specimens  of  tlx 
excellent  race  of  dairy  cattle,  but  did  not  show  superi. 
quality  over  those  that  have  been  imported  into  the  XJnit^ 
States. 
Color  and  quai.  The  Ayrshires  are  a  rather  small  breed,  the  color  £3 
quently  red,  or  brown  and  white  in  large  patches,  or  - 
red  and  brown,  or  even  sometimes  black  and  white.  T 
horns  are  fine,  curve  upward,  and  are  placed  wide  apart^ 
their  bases.  The  neck  is  straight  from  the  head  tow^fr 
the  top  of  the  shoulders,  which  are  very  thin  on  top.  TJ 
back  is  straight ;  the  body  is  wider  and  deeper  as  it  aj 
preaches  the  hind  quarters.  The  bone  is  small,  legs  sbor 
the  eye  mild,  the  udder  very  large,  and  the  dispositio 
docile. 


Ities. 
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Jerseys  and  Ouemseys,  <*»<*^- 

Jeneys,  etc 

These  cattle,  long  knowu  under  the  general  name  of  Al- 
demeysj  are  probably  the  descendants  of  Norman  or  Breton    origin. 
cattle,  but  have  attained  a  type  of  their  own,  with  two  va- 
rieties now  distinguished. 

The  Jersey  cow  is  essentially  a  dairy  animal,  and  is  re-  Characteriatica 
niarkable  for  the  neatness  of  its  form,  slender  frame,  deer-  cow. 
like  head,  gentleness,  and  richness  of  milk.  The  symmetry 
whi<5h  the  Jersey  cow  should  possess  is  determined  by  a 
scale  of  points  which  has  been  drawn  up  by  the  Royal 
Jersey  Agricultural  Society.  The  milking  qualities  take 
the  greatest  number  of  points. 

The  Guernsey  cow  is  longer,  coarser,  and  almost  uni-    TheOaenney 

cow 

formly  red  and  white.  It  is  a  better  meat  animal  and  in- 
ferior to  the  Jersey  for  the  dairy.  The  muzzle,  the  skin 
around  the  eyes,  and  the  tips  of  the  horns  are  yellow  or 
brownish  in  the  Guernsey,  black  in  the  Jersey. 

The  breeds  have  many  points  of  resemblance,  and  some 
individuals  of  each  may  be  easily  confounded. 

The  breeds  had  but  few  representatives  in  Paris.  The 
best  specimen  was  bred  in  Ireland. 

Kerry.  Kerry. 

The  little  Kerry  cattle  of  Ireland  were  the  liliputian    Thomoiidairr 

cattle  of  Irelind. 

race  of  the  show.  A  neatly  formed  head,  upturned  horns, 
Uvely  and  expressive  eyes,  and  a  body  but  little  more  than 
ttree  feet  high,  if  not  very  smooth  and  round,  made  them 
attractive.  The  Kerry  is  sometimes  called  the  '*  poor  man's 
^w,"  from  its  moderate  size,  hardiness,  good  milking  quali- 
ties, and  docility.  There  were  14  Kerry  cattle  in  the  stalls, 
all  black. 

HoUandaise  or  Hohstein.  „  Hoiumdaiso  or 

Holstein. 

BoUandaise  is  the  name  under  which  the  Dutch  cattle 
^ere  exhibited,  but  they  are  imported  into  this  country 
J^Uder  the  traditional  name  of  Holstein,  derived  from  the 
^^ea  that  centuries  ago  they  came  from  Schleswig-Holstein. 
Inhere  is  no  proof  of- such  being  the  case,  and  they  have  a 
^oug  history  connected  with  them  in  Northern  Holland. 
l^e  earliest  history  of  the  shorthorns  induces  the  belief     TheproUWe 

^•,  "  progenitors      of 

^hat  the  HoUandaise  cattle  were  taken  to  England  and  tt© ahorthomg. 
l>ecame  the  progenitors  of  the  famous  English  breed. 

The  exhibition  of  the  HoUandaise  race  was  very  fine, 
there  being  53  head  in  the  stalls.    These  cattle,  in  naturah  .S**?*™***  *** 
formation,  are  not  smooth  animals,  but  when  well  kept  carry 
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^'''^^  sufficient  flesh  to  give  a  general  form  not  unpleasant  to  the 

Hoistein.  oje ;  such  was  the  case  with  those  on  exhibition.  The  es- 
tablished type  of  the  breed  is  above  the  medium  height; 
legs  long,  body  large  and  coarse,  projecting  haunches,  and 
drooping  rump ;  head  rather  long  and  narrow,  short  horns, 
neck  thin ;  ribs  long,  flanks  light,  and  remarkably  flne  udder 

Characteristics,  and  escutcheou.  The  hair  is  very  fine,  the  hide  soft,  and 
the  color  usuaUy  black  and  white,  though  sometimes  all 
black  or  white. 

It  is  admitted  that  they  are  large  consumers  of  food ;  but 
it  is  also  claimed  that  they  fatten  readily  when  off  theur 
milk.  They  are  great  milkers.  It  is  not  an  unusual  case 
for  these  cows  to  give  from  thirty  to  thirty -five  quarts  of 

Qnauty.  milk  a  day,  from  which  is  made  the  celebrated  DutcL. 
cheese,  known  the  world  over.  The  skeleton-like  appear- 
ance of  these  cattle,  some  of  which  have  been  importe<l 
into  our  country,  tends  in  a  great  degree  to  bar  their  gen 
eral  introduction.  For  this  gaunt  appearance  their  owners 
are  mainly  responsible,  by  depriving  them  of  food.  Thes« 
cattle  can  be  made  attractive  to  the  eye,  as  well  as  protitaa 
ble  to  the  owner,  by  proper  feed  and  care. 

Switi.  The  Switz  race. 

Color  and  size.  The  Swiss  cattlc  are  mostly  of  a  dark-brown  color  on  th_ 
body,  with  a  light  mouse-colored  stripe  on  the  upper  line 
They  are  generally  above  the  medium  size,  with  squar" 
and  compact  bodies,  heads  large  and  coarse,  thick  necke 
with  heavy,  hanging  dewlaps.  With  the  improvement  €3 
agriculture  in  Switzerland,  which  has  been  very  great  in 
Breed  im-  rcccut  ycars,  the  improvement  of  stock  has  kept  pace, 
prov    o  Many  of  the  objectionable  points  in  the  cattle  have  been 

bred  out  of  them  by  selection.    They  still  retain  their  claim 

Great  dairy  as  a  supcrior  racc  for  the  dairy,  and  furnish  one  of  the 

greatest  sources  of  revenue  to  the  country.    The  ox,  and 

very  often  the  cow,  is  used  for  doing  the  work  on  the  farm. 

Treatment  and  They  reccivc  the  kindest  treatment  from  their  owners,  aDd, 

position.  j^^  consequence,  they  are  unusually  docile  in  disix)sitioD. 
From  the  practice  of  wearing  bells  it  is  said  they  evince  a 
love  for  music,  giving  rise  to  the  country  saying  that  a 
dairy-maid  with  a  flne  musical  voice  will  increase  the  quan- 
tity of  milk  yielded  by  the  cows  in  the  dairy.    Most  of  the 

Prize  bells,  cattlc  iu  the  stalls  had  premium  bells  hanging  by  them — 
the  trophies  won  in  local  competition  at  home  fairs.  These 
bells  are  of  the  flnest  metal  and  weigh  from  15  to  20  lbs. 
each.  These  cattle  have  fine  and  muscular  limbs,  witb 
feet  apparently  as  hard  as  iron,  and  well  adapted  to  the 
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steep,  stony  regions  of  their  native  country.  Their  milk,  <^*'*^ 
though  not  so  great  in  quantity,  is  like  that  of  the  Channel  Swits. 
Island  cattle — very  rich  in  cheese  and  butter  qualities. 
The  Swiss  cheese  is  among  the  finest  made  in  Europe,  and 
finds  a  ready  export  sale.  Combining  these  excellent  qual- 
ities with  that  of  great  hardiness  and  a  fair  beef  producing 
structare,  they  would,  unquestionably,  be  a  valuable  cattle 
in  the  mountainous  districts  of  our  country,  esi>ecially 
where  but  little  grain  food  is  grown. 

Flemish  cattle.  Fiomith. 

The  Flemish  cattle  have,  without  doubt,  a  common  origin 
with  the  Hollandaise  and  other  races  that  are  found  on  the 
co§8t  of  the  North  Sea.    Although  this  race  in  the  past  has 
often  been  crossed  with  the  Holland  race,  the  Flemish  of  to- 
day has  little  or  none  of  the  large  and  strong  characteristics 
of  that  race.    Lately  they  have  been  bred  exclusively  for   Dniiy  cattle. 
the  purpose  of  developing  the  milking  qualities,  at  the  sacri- 
fice of  beef.    They  are  mostly  of  a  very  dark-red  color,  thin 
in  flesh,  high  on  legs,  slender  and  angular  in  form,  very  flat 
sides,  and  drooping  haunches.    With  all  these  apparent  de- 
fects, they  evidently  possess  the  power  of  transforming  the    Quality, 
products  of  the  soil  they   feed  on  into  milk  of  superior 
quality.    They  are  kept  on  the  soiling  plan,  and  are  not         soUed,  not 
allowed  to  go  to  pasture.    By  this  principle  a  greater  num-  ^** 
ber  can  be  kept,  and  more  manure  gathered  to  return  to 
t^e  land.    Only  the  choicest  males  are  kept  for  use  as 
breeders,  the  remainder  slaughtered  when  young.    By  thus 
selecting  for  a  specific  type,  there  was  a  very  strong  family 
resemblance  among  the  85  animals  on  exhibition.    The  ap- 
pearance of  these  cattle  did  not  compare  favorably  with 
other  milking  breeds  on  exhibition,  and  I  commend  the 
race  with  no  expectation  of  it  being  favorably  received  in 
our  country.    Yet  the  jury  awarded  to  a  group  of  them  the  ^j^^^^^i 
grand  prize  of  2,500  fr.  offered  by  the  Agricultural  Society  gTOiipo^mii>^i°K 
of  France  for  the  best  group  of  milking  cattle  at  the  Expo- 
wtion.    I  was  assured  by  other  visitors  that  I  was  not  alone 
in  the  opinion  that  the  prize  was  incorrectly  placed. 

Danish  cattle.  Daniak. 

The  Danish  cattle  exhibited  wore  of  a  deep-red  color,  of 
inedium  size,  and  the  only  particular  value  claimed  for  them 
vas  milking  qualities.    They  were  in  such  an  extremely    in  poor  order, 
low  condition  of  flesh  that  they  were  unfit  for  exhibition. 
^0  matter  how  superior  they  may  be  for  the  specific  pur- 
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Cattle. 
Danish. 


Italian. 


pose  for  which  exhibited,  they  were  more  the  objects  of  pit 
to  the  eye  of  the  visitor  than  credit  to  the  country  or  peop] 
that  placed  them  on  exhibition.  It  seems  a  difficult  task  t 
convince  people  that  a  living  skeleton  can  be  neither  profi 
able  nor  creditable  to  the  owner  ander  any  circumstances. 

Italian  cattle. 


bony. 


Northern  Italy  exhibited  only  working  cattle.    They  ai 

Coarse  and  tall,  coarsc  iu  bouc,  of  uusightly  appearance,  and  their  fon 

bespoke  a  life  of  privation,  toil,  and  exposure  which  ha 

been  their  lot  for  generations,  until  the  last  ray  of  intell 

gence  and  ambition  seems  obliterated. 


French  breeds. 


FRENCH  BREEDS  OF  CATTLE. 


Established     The  cattlc  of  Fraucc  are  \  ery  much  diversified  in  races  < 

and  well«niarki!d 

local  types.        brccds,  which  have  each  a  local  ongin,  and  must  have  Iob 

been  bred  in  this  manner  to  establish  such  distinct  typei 
There  does  not  appear  to  be  any  traffic  in  live  stock  betweej 
the  different  parts  of  the  country ;  no  mingling  or  exchang 
ing,  as  with  us.  The  agriculturists  or  peasantry  of  France 
(I  might  say  Continental  Europe)  are  not  a  traveling  peo- 
ple, and  are  uninformed  as  to  what  is  taking  place  outside 
of  their  immediate  vicinity.  If  it  were  not  for  the  plan 
adopted  by  government  of  encouraging  the  improvement 
of  stock,  very  little  enterprise  outside  of  each  narrow  and 
restricted  circle  would  be  exercised.  Thus,  we  find  in  the 
17  diflferent  French  division  of  the  catalogue  what  they  call  17  differ 

^^^^  **         '  ent  races  of  cattle,  named  after  as  many  different  provincee 

or  localities.    A  number  of  them  have  the  form  of  what 

might  be  termed  distinct  breeds,  while  others  vary  butlittU 

except  in  name.    One  peculiarity  of  these  cattle  is  the  al 

Exactness  of  most  woudcrful  cxactuess  of  color  and  form  established  ii 

t£o"  *indiv*iduai8  cach  different  race,  which  can  only  be  produced  by  a  loiil 

of  each  race.      jj^^  ^^  breeding  and  selecting  for  that  purpose;  but  ther 

is  no  history,  no  herd-book  of  any  of  them,  to  show  ho^ 
long  it  has  taken  to  do  this.  I  shall  only  notice  the  mo^ 
defined  and  noted  of  these  breeds,  stating  the  objects  io 
which  they  have  been  produced. 


Normandy. 


Milch  cattlc. 


Normandy  cattlc. 

The  most  noted  dairy  breed  of  France  is  the  Normand 
race,  which  prevails  in  the  departments  of  Manche  and  C» 
vados,  in  Normandy.  In  former  times  this  breed  was  valu^ 
for  its  yield  of  milk,  but  the  animals  being  large  and  coar^ 
consumed  a  large  amount  of  food  in  proportion  to  the  proc 
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net    Since  the  iDtroduction  of  the  short-horns  into  that    <*»«^- 
country  they  have  been  crossed  with  that  breed,  which  has 
greatly  improved  their  form  and  aptness  to  fatten,  with-    Nomumdy  cat- 
oat  injuring  the  milking  qualities  of  the  race.    Hence,  we  crossiog     with 
find  the  Xorman,  as  exhibited,  a  large  and  tolerably  well-  ^ 
rounded  animal.    The  original  color  remains  unchanged  by 
the  introduction  of  the  new  blood. 

There  were  150  animals  of  this  breed  on  exhibition,  and     An  attraciive 
every  one  them  was  of  a  beautiful  mixed -brindle  color,  of  e**venooior"aiid 
which,  together  with  their  large  forms  and  fine  condition  of '^**^^®°*^"*®^ 
flesh,  made  them,  as  a  lot,  a  very  attractive  sight  to  the 
lover  of  good  stock.    The  i)rominent  points  of  the  breed 
are,  head  short,  face  broad,  eyes  full  but  small,  expression 
mild,  horns  wax-color,  and  as  the  animal  advances  in  age 
they  are  quite  long  and  circle  upward ;  body  long,  haunches  charaoteriatios. 
wide  and  rump  straight,  tail  light  and  long,  thighs  thin 
and  wide  apart,  giving  room  for  a  large  and  finely  formed 
udder  and  teats. 

The  Normans  compare  favorably  with  the  Holsteins  for 
the  dairy,  and  are  more  regular  in  form  and  pleasing  to  the 
eye.  They  fuUy  equal  them  in  hardiness  of  constitution. 
Their  color  is  more  acceptable  to  our  tastes,  and,  upon  the 
whole,  I  believe  they  would  give  good  satisfaction  to  our  woHhy  of  be- 
people  were  they  imported  into  this  country.  With  the  im-  America, 
provement  of  the  shorthorn  cross  they  are  certainly  a  bet- 
ter animal  to  fatten,  and  would  give  better  returns  in  beef 
when  no  longer  serviceable  in  the  dairy. 

Breton  race.  Breton. 

These  animals  constitute  a  small  race  found  in  the  west-  a  smau 

^  part  of  France,  the  history  of  which  may  almost  'be  France^ 
termed  ancient.  They  may  truly  be  called  the  poor  man's 
cow,  from  their  ability  to  subsist  on  a  small  amount  of  poor 
food,  and  yet  give  a  larger  amount  of  milk  than  almost  any 
other  race  under  similar  keep.  To  those  farmers  and  stock- 
growers  in  our  own  country  who  believe  and  advocate  low 
feeding  to  produce  superior  stock,  and  are  always  pointing 
to  the  great  danger  from  overfeeding,  this  race  of  cattle 
can  be  highly  recommended.  In  them  they  will  find  a  race 
trained  for  centuries  in  consonance  with  these  ideas  of  keep- 
mg.  They  are  of  a  similar  form  to  the  Channel  Island  cat- 
tle, bat  larger.  They  are  generally  of  a  black  and  white  chatacteristicj*. 
color,  with  short  and  broad  heads,  horns  white  at  the  base, 
tipped  with  blacky  muzzles  black,  eyes  very  black  and  docile 
in  expression.  The  body  is  muscular,  bony,  and  rough; 
limbs  fine,  feet  small.    With  the  improvement  of  agricult- 
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^*»«'«-  ure  in  their  country,  the  better  breeds  of  cattle  are  being 

^    '  introduced  and  crossed  on  them,  and  it  will  not  be  long 

until  the  race  in  its  purity  will  exist  only  in  history.  The^ 
cross  of  the  short-horns  seems  to  give  the  best  satisfaction,^ 
by  increasing  the  size  and  feeding  qualities,  but  they  re — 
quire  better  feed  and  care,  as  they  do  not  retain  the  self=^ 
sustaining  powers  so  well  as  the  original  breed. 

Charolaiae.  Ghavolaise  VOCe. 

A  celebrated  TMs  race  of  cattlc  is  one  of  the  most  ancient,  finest,  aiv.  ^^ 
milk-white  coior  bcst  kuowu  in  Fraucc.  Their  milk-white  color  and  simila.c^. 
lished  form.       ity  of  form  is  really  a  natural  wonder.    Of  all  the  breeda.    j 

have  ever  examined  none  ever  impressed  me  with  such    ^ 
distinctive  similarity  as  did  these.    They  take  their  naixie 
from  Oharolles,  in  the  department  of  Sadne,  and  have   a 
well-authenticated  history  since  1789.    Since  that  time  they 
have  spread  through  a  considerable  portion  of  the  country, 
and  great  care  is  taken  to  keep  the  breed  pure.    The  short- 
Care  in  breed-  homs  havc  bccu  crosscd  ou  them  with  varied  results,  always 
increasing  their  milking  qualities  and  aptness  to  fatten 
when  on  good  food,  but  iiyuring  the  quality  of  the  oxen  for 
work  and  the  value  of  the  animal  for  grazing  on  the  past- 
ures of  the  country.    For  the  purpose  of  testing  this  cross, 

BritSh'***^8hort!  ^^®  ^^^^  short-hom  bulls  were  imported  into  France  by 

horns.  Bri^rc  d'Azy  in  1825. 

That  importation  was  made  under  the  most  favorable  cir- 
cumstances, as  a  skillful  English  herdsman  accompanied  thes^ 
animals,  and  continued  in  charge  of  them.  Although  iiot^ 
conceded  by  the  breeders  of  this  race  of  cattle  now^  yet  froDi' 
the  great  similarity  between  them  and  the  shorthorns  it  i» 
The  effect  of  evident  that  the  cross  made  at  that  time  was  the  foundation 
of  the  present  form  of  the  race,  which  may  thus  be  described : 
A  short  and  broad  head ;  wide,  rosy  muzzle;  squarely  formed 
characteristica  mouth ;  cycs  large  and  prominent;  forehead  broad,  with  an 

Charolaiae ^le.  expression  of  kinducss  and  patience  on  the  countenance; 

homs  short  and  wax-colored,  standing  well  forward ;  neck 
fine  at  the  head  and  arching  to  the  body  on  the  top,  and 
filling  out  well  on  the  sides  to  the  shoulder  points.  The 
shoulders  are  slanting  and  smooth ;  crops  well  filled ;  fore- 
rib  long  and  rounded,  giving  abundance  of  room  for  heart 
and  lungs.  The  back  is  broad  and  straight;  loins  level  and 
wide;  the  quarter  smooth  and  very  round.  The  twist  is  full, 
but  not  let  down  as  lar  as  it  should  be.  The  lower  limbs 
are  fine  and  muscular,  and  the  hoofs  hard  and  well  suited 
for  traveling.  This  is  pre-eminently  the  beef  breed  o£^ 
France.    The  quality,  however,  does  not  rank  as  high  a<^ 
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some  other,  as  the  meat  is  said  to  lack  juicinesa.    The  hair    ctoia#. 

is  fine  and  hide  hard.    They  are  highly  valaed  as  work  cat-    working  quai- 

tie,  possessing  great  strength  and  endurance,  and  sorpass-    charoUise. 

ing  the  average  ox  in  speed.     At  matarity  the  ox  often 

weighs  2,500  or  3,000  lbs.    I  saw  them  at  work  with  the 

deep  subsoil  plows,  at  the  trial  of  these  implements,  and 

their  power  of  draft  exceeded  the  heavy  draft-horse  and  the 

the  speed  was  fully  equal  to  his. 

The  05  animals  on  exhibition,  though  of  different  ages  The  mo«t 

and  sizes,  were  all  a  pure  white,  and  all  of  the  same  symmet-  exhibition.  ^ 
rical  form,  which  considerations  made  them  the  most  at- 
tractive lot  of  cattle  on  exhibition,  and  as  a  mark  of  excel- 
lence the  jury  awarded  them  the  grand  prize  of  honor  as    Grand  prinos 
the  best  for  general  use  among  the  native  i^aces.    Although  race, 
their  color  (white)  and  inferiority  as  dairy  animals  would 
be  against  them  in  this  country,  their  meat-producing,  as 
well  as  early-maturing,  qualities  would  commend  them  to 
&vorable  consideration. 

Limatmne  race.  Limonsine. 

This  race  of  cattle  is  of  a  fine  form,  above  the  average ^c^rand char- 
size,  and  uniformly  of  a  dark-red  color.  They  have  a  very 
intelligent-looking  head,  a  smooth  and  regularly  formed 
body.  Those  on  exhibition,  70  in  number,  were  all  of  the 
same  type,  and,  if  fair  representatives  of 'the  race,  were,  like 
other  breeds  mentioned,  a  curiosity  to  see. 

To  the  observer  it  would  seem  that  in  all  the  French  races 
selected  for  exhibition  the  individuals  in  a  group  bore  a 
striking  similarity  in  form  and  color.  The  cattle  of  ^^o  ^j^^.^l'^JJ^' 
other  country  represented  showed  so  much  evenness  in 
these  resi)ects.  It  is  doubtful,  however,  whether  in  their 
i^tive  districts  this  marked  uniformity  would  be  so  prom- 
nient. 

This  race  has  a  form  calculated  to  furnish  a  large  per-  Qnautuw. 
Outage  of  exceUent  beef,  but  their  greatest  claim  to  dis- 
**iiction  is  that  of  work  cattle,  and  the  lea«t  that  of  dairy 
Qualities.  Both  sexes  are  taught  to  work  when  young,  and 
^ttle  are  the  only  animals  of  labor  used  in  their  part  of  the 
^tintry.  It  is  admitted  that  they  do  not  possess  the  great 
*^ngth  of  the  Charolaise,  but  they  are  more  tractable  and 
^ocile,  enduring  greater  fatigue  and  subsisting  on  a  less 
^inoont  as  well  as  a  coarser  quality  of  food. 

To  a  group  of  this  race  was  awarded  the  grand  prize  of  p^j^^  fw  wJffiSg 
2,500  fr.  offered  by  the  Agricultural  Society  of  France  for  <»*^- 
^he  best  cattle  for  labor. 


\ 
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CatOa. 
Garoimaise. 


Oaronnaiae  race. 

The  GaroDnaise  is  a  widely  distributed  race.    The  cat 
have  fine  forms,  are  all  of  a  light-red  color,  and  occupy  t 
valley  of  Garonne  River  for  more  than  500  miles  betwee 
Toulouse  and  Bordeaux. 


Bazadaiae.  BoZCidaise  Cattle. 

The  Bazadaise  arc)  low,  heavy-bodied  cattle,  similar  i~  ti 
many  respects  to  the.  Swiss,  being  of  the  same  color— dar  Ik 
gray  or  brown — and  their  appearance  indicates  great  hard—  ^• 
nes3  of  constitution. 


Parthenaiae. 


Parthenaise  race. 


The  Parthenaise  race  is  found  in  Vendue.    They 
mixed  in  color,  being  red  and  gray,  and  are  claimed  to 
superior  milkers,  but  are  by  no  means  attractive  in  appesi-a*- 
ance. 
Saiew.  Balers  ra>ce. 

The  Salers,  a  numerous  race,  possesses  many  good  qua^H- 
ties.  They  are  of  a  deep-red  color,  somewhat  resembling  t^fa^e 
English  Devons,  though  larger  and  not  so  smooth  in  for^an. 
Their  uniformity  in  color  shows  a  long  line  of  breeding. 

General  con-     I  might  contiuuc  on  through  the  list  of  French  cat^lo 
French  cattle.  *^  exhibited,  and  notice  the  different  i>oint8  of  the  races,  t>iit 
having  described  what  they  consider  their  best  breeds  fox* 
beef,  the  dairy,  and  labor,  the  others  would  differ  only  itx 
minor  types,  each  claiming,  and  no  doubt  i)ossessing,  real 
value  for  the  purpose  for  which  it  is  bred.    All  the  race» 
Breeding  and  show  that  the  Frcuch  i)eople  for  a  long  time  have  givecm 
management,      gj^^^  attention  to  the  improvement  of  horned  stock,  and 

the  cattle  on  exhibition  and  those  seen  in  different  parts  oC 
the  country  attest  that  the  masses  of  their  cattle  are  better 
than  ours,  receive  more  kind  treatment,  better  care,  and 
better  feed.  The  same  rigid  system  of  economy  that  is 
practiced  in  the  cultivation  of  the  soil  is  applied  to  the 
growing  and  keeping  of  their  stock.  One  animal  bred  for 
the  purpose  needed,  and  well  cared  for,  is  more  profitable 
than  two  accidentally  bred  and  half  fed  can  be. 

uiw.«^®  ^S**il^*     There  never  have  been  so  many  distinct  races  of  the 

hibition    of    dis- 

tinct   races   on  boviuc  spccics,  or  SO  many  superior  animals  of  the  races 

assembled  together,  as  at  this  exhibition.  This  is  uo  doubt 
due  to  the  fact  that  more  effort  has  been  given  to  the  im- 
provement of  the  species  lately  than  ever  before,  and  that 
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tTie  wide  classification  adopted  and  the  liberal  premiums    ^«"^ 
offered  on  this  occasion  brought  out  a  more  general  exhibit 
than  any  former  exhibition. 

In  the  cattle  department  130  cash  prizes  were  offered  for  LibeniMaieof 
foreign  cattle;  the  sum  total  of  these  prizes  was  66,100  fr. 
For  native  French  cattle  363  cash  prizes,  amounting  to 
146,825  fr.,  and  three  grand  prizes  of  2,500  fr.  each,  making 
a  total  of  220,435  fr.,  or  over  $42,000.  All  the  prizes  in 
tkeir  group  were  taken  in  the  native  races,  and  nearly  all 
oflfered  in  the  foreign  group. 

SHEEP.  SKsep. 

The  show  of  sheep  was  very  good,  but  while  many  speci- 
mens of  the  best  races  and  varieties  were  exhibited,  there 
were  many  others  of  mere  local  interest,  and  neither  fine  in 
appearance  nor  quality.    Of  the  825  entries  there  were — 

Foreign  exhibits : 

Foreign  MerinoB 13  e,tSSf  *■""*• 

British  breeds  187 

Low  conntries 13 

Other  foreign  breeds 29 

'^nch  exhibits : 

French  Merinos  and  M^ti8-M4r%no» 269 

Native  long  wools 34 

Native  medinm  wool 20 

Native  mountain  sheep 48 

Bace  CharmoiH  24 

French-bred  Dishloj's  (Leicester) 49 

French-bred  Southdowns 42 

Crosses  and  grades 97 

Total  825 

Merinos.  Merinos. 

The  Merinos  had  the  place  of  honor  in  the  French  cata- 
^^gue.    All  the  foreign  entries  of  this  race  were  from  Italy, 
^^cl  the  Merino  and  MSti^-M6rinv  included  more  than  one-    M6ti8-M6riiio«. 
toixd  of  the  whole  number  of  sheep  exhibited. 

The  French  Merino,  of  which  there  are  great  numbers,    origin. 
^^ginally  came  from  Spain.    They  are  small  in  size,  of  a 
^'^tiher  delicate  form,  with  very  fine  fiber  in  the  fleece, 
^^liat  is  termed  the  American  Merino,  in  our  country,  is  a  ^'5®-^™®'^*^^ 

I  7  »  7  Merino. 

*^x*ger  and  stronger  sheep,  derived  from  the  original  Span- 

^^^  stock,  and  possesses  all  the  merits  of  the  French  breed, 

^iid  the  same  may  be  said  of  that  breed  exhibited  from 

Northern  Italy.    Of  the  native  breeds  of  France  but  little  ^^  p^^^^uJ^ 

^^n  be  said  in  their  favor.    They  are  mostly  local  in  reputa-  ^"^^^ 

^OQ,  and  have  inferior  forms  when  compared  with  the  new 
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Sheep  or  improved  breeds,  and  it  is  evident  that  they  are  fast  giv- 

ing way  before  improvement  by  crossing. 

It  does  not  appear  that  the  sheep-raisers  adhere  to  the     ^ 

same  rule  as  the  cattle-breeders  to  improve  the  race  without  ^ 

System  of  losing  the  original  family  type ;  neither  have  they  adopted,^^ 

by  theFrencii.    any  of  the  pure  English  races  as  a  standard  to  suit  thei 

wants.    On  the  contrary,  they  have  united,  by  crossing,  for 

eign  and  native  breeds,  and  built  up  new  ones. 

brrods^mSm^d  ^^®  loug-wool  shccp  of  the  uorthcm  departments  a 
by  crossing ;with  known  as  Ast^sicnnc,  Normandc,  Picardc,  and  Flamand 
race.  named  after  the  old  provinces,  yet  they  are  the  outgrowfcii 

of  the  old  Flemish  race,  modified  by  a  continued  use,  fcw 
thirty  or  forty  years,  of  English  rams  of  the  New  Kent  rac^^. 
But  the  greatest  success  is  to  be  found  in  the  fine-wool 
crosses.    By  crossing  the  Spanish  Merino  with  these  cross* 


Origin  of  the  brcds  nativcs,  they  have  produced  what  is  now  known 

the  MetisM4rinOj  a  sheep  that  seems  destined  to  become  tlse 
most  valuable  in  France. 
itoiRrooiand     Tlicv  havc  thus  succcedcd  in  retaining  the  fineness  of  tlie 

mutton  qualities  *^  ^ 

Merino  wool,  as  well  as  mcreasmg  the  size  of  the  carca-ss 
to  that  of  a  finely  formed  mutton  sheep,  shearing  from  1^ 
to  20  lbs.  of  wool. 
The  staple.  The  Staple  of  the  best  of  the  M6ti8-Merino8  is  from  4  to  6 
inches  in  length,  and  comparatively  free  from  the  oily  si^t^- 
stance  in  the  wool  of  the  Spanish  Merino,  thus  securing"  a 
much  greater  percentage  of  clean  wool.    The  neck  is  fre© 

Characteristics,  fpom  the  wriuklcs  of  the  Merino,  the  head  and  face  well  cov- 
ered with  wool,  smd  the  limbs  wooled  down  to  the  fee^ 
They  also  retain  the  aptness  of  the  Merino  for  thriving  well 
in  large  flocks,  and  seem  well  able  to  withstand  exposure  to 
bad  weather.  So  thoronghlj^  have  they  combined  the  qoo^ 
qualities  of  the  pure  Merino  that  they  were  classed  togetha^ 
in  the  same  catalogue,  competed  for  the  same  prizes,  ancJ- 
Award  of  won  a  good  share  of  them.    The  grand  prize  of  1,500  fr^ 

KSiey  Merino.*  givcn  by  the  Agricultural  Society  of  France  for  the  best  pea 

of  native- breed  mntton  sheep  was  awarded  to  a  branch  of^ 
this  breed  known  as  the  Dishley  Merino.  The  name  "  Dish- 
ley''  indicates  crossing  with  the  Leicesters;  the  French  cat- 
alogue indeed  speaks  of  the  ^'New  Keiif  as  a  modification 
of  the  Kentish  or  liomney  Marsh  sheep  crossed  by  the  Dish- 
ley  (Leicester), 
vaine  of     The  valuc  of  a  breed  of  sheep  that  unites  good  mutton 

g6o«r^woaf^^§  qualities  and  fineness  of  wool  is  apparent  to  all,  and  as  this 

muttoa  qualities,  g^^^g^  .^  a  great  mcasure,  to  have  been  attained  in  the 

M6tiS'MSrino  by  the  French  breeders,  the  breed  would  be  a 
valuable  addition  to  the  sheep  interests  of  our  country.    If 
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this  Exposition  proves  saficient  to  attract  the  sheep-growers    ^*«<p 

of  oar  coantry  to  the  vahie  of  these  animals,  and  cause 

them  to  import  a  number,  I  doubt  not  but  their  value  would     M6tu-M6riiio 

sboald     he     ini- 

soon  be  appreciated,  and  our  fine  wool  product  be  much  ported, 
increased. 

THE  8HEEP  OF  THE  ENGLISH  DOWNS.  Down  sheeii. 

SoutJulowns. 

England  had  39  entries  of  Southdown  sheep,  and  France  retiito**°he?r  ™ 
42  of  the  same  breed     It  takes  the  precedence  in  its  class  »apr6macy. 
of  sheep  by  right  of  priority  and  continued  care.     The 
Sonthdowus  of  England  are  in  Sussex,  the  native  home  of 
the  sheep,  17  of  the  39  entries  being  from  that  county. 

The  Sonthdowus  exhibited  by  Lord  Walslngham,  of  Mer-  Lord  waiaing. 
ton  Hall,  Norfolk,  showed  their  excellence  and  maintained 
the  high  honor  heretofore  won  as  a  mutton  sheep,  by  win- 
ning the  grand  prize  of  1,500  fr.  offered  by  the  Agricultural  Grand  prize. 
Society  of  France  for  the  best  pen  of  foreign  sheep  for  the 
batcher;  also  the  grand  prize  of  honor  for  best  pen  of 
sheep  of  foreign  races. 

The  symmetry  of  the  Southdown  sheep  is  proverbial,  symme^and 
The  bone  is  small,  the  body  thick  and  cylindrical,  the  ears 
^de  apart.  The  ears  and  forehead  are  well  covered  with 
^ool,  which  forms  a  protection  from  the  fly.  The  eye  is 
^^U,  bright,  and  quick ;  the  chest  wide,  deep  and  project- 
*0g ;  the  back  flat  to  the  tail,  which  is  set  on  high  ;  the  hind 
*®gs  are  full  on  the  insidea  and  wide  apart. 

The  wool  is  short,  close,  curly,  and  fine,  of  excellent  qual-    Ti»e  ^ooi- 
*^" ;  it  is  the  shortest  staple  wool  of  Great  Britain. 

The  mutton  is  of  the  finest  quality,  excepting  some  moun-    The  mutton. 
tain  breeds,  such  as  the  Dartmoor,  the  Welsh  mountain 
^Jieep,  and  the  Black-faced  mountain  sheep  of  Scotland, 
^liich  feed  on  aromatic  herbs  and  young  shoots  of  heatb, 
giving  a  venison  taste  to  the  meat. 

The  other  Down  sheep  of  England  were  classed  together 
iQ  the  thinl  category  of  the  French  catalouge,  viz,  the  Shrop- 
shire, Hampshire,  and  Oxfordshire  Down.  There  were  41 
foreign  entries,  all  from  England,  excepting  4,  which  were 
from  Belgium. 

Shropshire  Downs.  Downf  ^^^*"* 

The  Shropshire  Down  is  the  favorite  breed  in  the  mid- 
land counties  of  England,  and  from  the  dark  face  and  legs 
*^  often  thought  to  be  allied  to  the  Southdown.     They        Larger  car- 
^  however,  a  larger  sheep,  and  yield  a  heavier  fleece  and  SS^ 
21  p  B ^VOL  5 
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Sheep. 


Shropshires. 
Adaptation. 

Hampshires. 
Habitat. 


of  a  finer  staple  than  that  breed.     They  are  also  mncl 
prized  for  mntton. 

The  Southdowns  thrive  best  on  hilly  land,  while  thi 
Shropshire  Down  does  well  on  low  or  flat  land,  whicl 
ought  to  recommend  this  breed  as  suitable  for  the  prairiet 
of  our  Western  States.  They  are  hardy,  apt  to  fatten,  pro 
lific,  and  are  good  mothers. 

Hampshire  Downs, 


These  sheep  occupy  the  rolling  downs  on  the  chalk  fo^ 
mation  of  Hampshire  and  Wiltshire.  They  are  larger  aia 
stouter  than  the  Southdowns,  which  otherwise  they  mu^ 
Charact€ri8tic8-  rescmblc.  They  have  attained  stable  breed  characteristics 
the  result  of  careful  crossing  the  Southdowu  upon  the  o 
Wiltshire  sheep,  and  are  now  a  favorite  breed  in  six  con 
ties  of  England. 

The  fleece  is  of  average  weight  and  quality,  of  midc^ 
staple,  but  inferior  to  the  Southdown. 

They  are  prolific,  hardy,  and  good  mothers. 


Fleece  and 
other  qualities. 


Oxfordshires. 


Oxford  DotcHy  or  Oxfordshire, 


cass. 


coareer  grade.      This  is  a  Still  coarscr  grade  of  wool  and  larger  breed. 

possesses  the  characteristics  of  a  combination  of  the  Col 
wolds  and  the  sheep  of  the  Hampshire  and  Sussex  Do^te 
HeaWer  car-  from  au  admixturc  of  which  breeds  they  are  doubtless  d 
rived,  but  by  a  uniformity  of  type  having  been  adhered,  t 
they  have  now  become  a  recognized  breed. 

They  succeed  in  England  on  mixed  soils  and  feed  on  tl 

green  crops  of  arable  land  better  than  on  sheep-runs.   The 

are  prolific,  are  good  mothers,  and  come  early  to  maturity 

CharacteriBticB.  They  are  dark  in  color,  poll  covered  with  wool,  top-knot  oi 

the  forehead,  legs  black. 

The  fleece  is  thick,  rather  long  staple,  and  coarse. 


Adaptation. 


Long-wool  and 
'mutton  breeds. 


'Xoicesters. 


» Origin. 


LONG  WOOL  AND  MUTTON  BliEEDS, 

In  the  long- wool  and  mutton  breeds  the  English  breede^^ 
excelled  all  others,  and  as  a  lot  these  sheep  had  undoubt^ 
superiority  over  those  of  other  nations. 

Leicester, 

The  Leicesters  are  of  the  Bishley  stock,  and  are  generall^s 
known  in  France  under  the  latter  title,  the  name  of  th( 
residence  of  Mr.  Bakewell,  the  great  improver  of  Enghsl 
stock,  both  cattle  and  sheep.  The  Dishley  and  Southdowi 
are  the  only  English  breeds  which  seem  to  find  favor  ii 
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France.    Of  the  French-bred  Dishley  there  were  49  entries    ^^- 

and  of  the  Southdown  39  entries ;  also  3  Shropshire  Down. 

Of  the  cross-breeds  there  were  50  entries  of  Dishley  crosses 

and  13  Southdown   crosses.    These  were  interbred  with 

numerous  native  French  races — Normande,  Art^sienne,  Ber.       .  Exunsive 

'  '  crossing  in 

richone,  Cauchoise,  Mauchamp,  Lauraguaise.  In  fact,  of  the  France. 
D7  cross-bred  entries  there  were  but  28  in  which  the  Dishley 
or  Southdown  were  not  mingled,  and  of  these  14  were 
crossed  with  Merinos,  and  7  were  Algerian  sheep,  origin  not 
stated;  the  remaining  7  being  crosses  of  French  native 
breeds  on  both  sides. 

The  Leicester  breed  is  widely  known  in  the  United  States,  in^^thj^^f^'ni®^ 
but  it  is  eiisier  to  raise  choice  specimens  and  little  bunches  state*. 
of  sheep  than  it  is  to  succeed  with  them  in  flocks.    They 
succeed  on  land  where  they  can  be  well  fed,  and  are  adapted 
to  highly  cultivated  soils,  but  not  to  ranging. 

Tbey  are  more  symmetrical  but  not  so  large  as  the  Lin-    compamiwith 
i^olns,  are  early  to  mature,  a  most  valuable  mutton  sheep, 
with  a  great  facility  for  laying  on  fat  when  they  are  pam- 
pered.   The  bone  is  fine. 

The  fleece  is  classed  in  England  as  moderately  long.  The  fleece. 
though  it  strikes  the  ordinary  observer  in  the  United  States 
as  very  long,  as  it  is  frequently  penned  near  the  Merinos 
au«l  JSouthdowns  at  our  fairs.  The  wool  is  a  combing  wool, 
is  bright,  coarse,  and  adapted  for  lusters,  serges,  and  car- 
pets. 

The  shape  of  the  animal  is  admirable,  the  back  being     sbapc  and  ap. 
broad  and  straight  and  the  chest  deep  and  wide.    The  head  '*®®™°*^* 
and  ears  are  apt  to  be  hairy.    The  ears  are  long  and  thin, 
the  eye^  prominent.    No  sheep  has  been  so  largely  used  for 
improving  other  breeds. 

There  were  29  entries  of  English  Leicesters,  besides  the  Entries, 
^9  French-bred  animals  of  the  same  breed  previously  re- 
ferred to.  Also  5  entries  of  the  New  Kent,  the  sheep  of 
theBomney  Marsh  improved  by  admixture  of  the  Leicester, 
^d  which  contributed  to  the  present  M6tiS'M4rino  stock, 
^6  niost  prominent  breed  at  the  present  time  in  France,  as 
previously  referred  to. 

LinCOlnS.  Lincoln«. 

pieLincolns  produce  a  heavier  fleece  than  either  the.  The  fleece, 
^cesters  or  Cotswolds.    They  are  hardy,  succeed  well  on 
^^^  Boils,  which  are  so  common  in  their  native  country.  Habitat. 

^^ke  the  Cotswolds,  they  are  very  large.    Some  speci-    Large  size. 
JJ^^s  of  these  breeds  at  the  Exposition  weighed  over  400 
^^'  ea<»,h. 
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Sheep.  The  Lincolns  have  good  symmetry  and  are  early  to  m 

ture,  having  much  similarity  to  the  Leicesters  of  the  a 
joining  county. 

The  wool  is  long,  bright,  and  coarse. 

There  were  26  foreign  entries  of  Lincolns  in  the  show 
the  Esplanade. 

Cotswoids.  Cotswolds. 

Origin.  This  is  a  native  West  of  England  breed  of  ancient  cel^T>- 

rity.    They  are  abundant  in  three  counties  of  England,  es:=ii- 

bracing  land  of  superior  quality. 
The  sheep  are  hardy,  mature  early,  and  have  very  lai^^^e 
characteristicfl.  frames,  the  back  of  fat  sheep  being  surprisingly  wide  a-rxncl 

flat  and  the  rump  overhanging.    The  chest  is  promin^xit 

and  wide. 
Fleece.  The  flecce  is  heavy ;  the  wool  very  curly,  long,  white,  si»xx<i 

lustrous. 
There  were  21  foreign  entries  of  Cot^wolds  in  Paris. 

other  breeds     It  would  uot  be  profitable  to  speak  at  length  of  sortie 

from  * 

other  breeds  of  English,  French,  Hollandaise  and  Swi«s8 

sheep. 
British isiaods,     Britain  had  10  entries  of  Cheviots  and  10  of  Exmoor  £kn.d 

Mountain;  Scotland  and  Ireland,  12  entries  of  Black.fac5^<3; 

Ireland,  7  of  Koscommon — the  latter  the  only  Irish  bre^ 

represented. 
Low  countries,     The  Tcxcl  and  Polder  sheep  had  14  entries. 
France,  The  loug-woolcd  Frcuch  races — Art^sienne,  Normaud^, 

Picarde,  Oauchoise,  Poitevine,  Comtoise,  Boulonnaise,  'Bmt^ 

tonne — ^had  34  entries. 
The  French  middle- wool  races — Solognote,  Langue(t'^ 

cienne,  Crevaut,  Berrichonne,  Ghampenoise — had  20  entri^^^ 
The  French  mountain  sheep,  of  12  stated  races,  not  nee^-^^' 

ful  to  enumerate,  had  48  entries. 
The  Charmoise  race,  which  is  cross  between  the  Few  Kei::^^ 

and  the  native  BeiTichonne,  has  attained  some  celebrit  ^^^ 

since  1840.    It  is  remarkable  for  early  maturity  and  facilit^^^ 

in  fattening.    It  is  of  medium  size,  hornless,  fine-bonec^^ 

wide  loins,  wide  and  deep  chest.    There  were  24  entries, 
and  other  coun*     The  Swiss,  Spanish,  Algeriue,  Italian,  Savoyard,  and  Bel 

gian  sheep  were  but  few  in  number. 

Great  extent  of     The  raising  of  shccp  is  much  more  general  among  agri- 
hiSJSfflljr.'^^^  culturists  in  Europe  than  in  the  United  States. 

They  outnumber  us  in  animals  more  than  five  to  one,  and^- 
this  in  the  face  of  the  fact,  before  mentioned,  that  in  ther 
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IJiiited  states  the  facilities  for  growing  and  feeding  them  are    ^*** 
greater  than  in  France. 

In  this  department  at  the  Exhibition  the  prizes  offered 
were  large,  attracting  general  attention.  No  doubt  it  was 
so  arranged  for  the  purpose  of  stimulating  greater  improve- 
ment 

To  foreign-bred  animals  there  were  offered  100  cash  prizes,  ^J;^^  **^^  **' 
the  total  value  of  which  was  32,450  fr. ;  to  native  races  and 
cross-breeds,  90  prizes,  amounting- to  24,350  fr.,  the  value  of 
all  bemg  over  $11,000. 

No  sheep  were  exhibited  from  America. 

SWINE.  Swine. 

The  exhibition  in  this  class  of  stock  was  not  equal  in  quan-  ^^  ♦h^^^^'^iisS 
tity  or  quality  to  what  may  be  seen  annually  at  the  leading  breed*;  now  m 

n   »  well  srown  in  tiie 

fairs  in  the  United  States.  True,  the  English  breeders  were  United  states. 
there  with  choice  specimens  of  their  Berkshire,  Yorkshire, 
Lincolnshires,  Middlesex,  Sussex,  and  Suffolk  breeds,  but  we 
have  them  all  in  our  own  country  in  as  well-developed  forms, 
in  every  particular,  as  they.  No  citizen  of  the  United  States 
who  is  familiar  with  this  class  of  stock  at  home  need  longer 
turn  to  Europe  with  the  expectation  of  finding  it  in  more 
perfect  form.  It  is  also  true  that  from  England  we  have 
brought  most  ot  our  improved  breeds,  and  have  thus  secured 
the  benefit  of  a  long  series  of  years'  experience  by  the  breed- 
ers thei-e. 

In  the  southern  countries  of  Europe  there  has  long  existed  cr^iJ^^Ki^Jh? 
a  black  and  almost  hairless  breed  known  by  the  name  of  pative  English 
Neapolitan,  which  is  of  small  size,  with  a  round,  smooth 
body,  and  very  prolific.  This  race  was  taken  to  England 
and  crossed  with  the  coarse  native  hog,  and  produced  the 
Berkshire  and  other  dark-colored  breeds ;  yet  it  is  said  that 
none  of  the  breeds  thus  formed  equals  in  fiReness  the  flesh 
^^  the  original  race. 

The  little  white  Chinese  race,  with  legs  not  over  a  finger's    Thecposeof  the 
^^i^gth,  a  handsome  little  head,  with  ears  about  the  size  of  an 
*Pple-leaf,  standing  erect  like  a  squirrel's,  and  not  weighing 
^^er  one  hundred  pounds  at  maturity,  was  taken  to  England 
^  the  bases  of  their  white  races. 

In  Normandy,  France,  they  have  a  large  race,  the  body  ^    ^®  Nonnan 
^^  ^hich  is  long  and  thin,  heavy  hanging  ears,  and  a  long 
^^d  well-tapered  snout.    The  only  good  qualification  I  could 
discover  in  the  race  is  their  adaptability  for  subsoiling. 

lu  the  Limousine  they  have  a  very  good  race  of  swiue.  ^^^he  Liman«iin« 
l^i  form  they  are  of  ineilium  size,  have  small,  erect  ears,  fine 
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stcinc.  limbs,  and  stand  well  on  their  feet.     They  are  pecnliarl 

marked  in  color — white  in  the  middle  portion  of  the  bod^ 
black  fore  and  aft. 
ment^in 'l^^ch     ^^^  Francc,  and  in  fact  throughout  the  Continent  genea 
swine  but  rocent.  ally,  there  appears  to  have  been  little  attention  given  tott 
improvement  of  the  swine  until  recently;  consequently,  v» 
The  wild  boar,  fiud  many  of  them  but  little  in  advance  of  the  wild  ho* 
which  is  to  be  seen  plentifully  in  the  bhambles  of  Paris,  2m 
pearing  as  game,  along  with  venison. 
Importation  of     The  pcoplc  of  Francc  have  recently  imported  many  of  ti 

Englfih  breeds.     .  ,  V.       v  i.   i  a  i  u    •    5         ^  • 

improved  English  breeds,  and  much  interest  is  now  ma  : 


fested  in  the  improvement  of  the  swine  by  crossing.  A  n 

ber  of  pens  of  these  crosses  in  the  French  section  8ho\%r 

great  success,  as  also  a  fine  lot  of  English  breeds,  i^urely  bx* 

and  of  much  excellence. 

to^e  M?diSesex     "^^^  prizc  of  houor  for  native-bred  swine  and  the  grsti 

breed,  prizc  of  1 ,000  fr.  offcrcd  by  the  Agricultural  Society  of  Fra  ri 

for  the  best  pen  of  hogs  for  the  butcher  was  given  to  a,  1 

of  the  Middlesex  breed,  bred  and  exhibited  by  the  Frexi< 

breeder  M.  Poisson. 

The  prize  of  honor  for  foreign  breeds  was  awarded  to  ^ 

oud  tbe  Suffolk.  M.  Sexton,  of  Ipswich,  Suffolk,  England,  on  a  pen  of  Si 

folks.  In  making  the  awards  the  juries  seemed  to  favor  tl 
white  hog  in  preference  to  the  black. 

^"!?**^^^«?^?     With  us  cattle  and  hogs  seem  to  sustain  the  relation 

in     the     Unite<l  '^ 

States,     moans  immense  manufactories,  transforming  a  large  portion  of  tJ 

of  concentrating  '  o  o     x- 

our  coarser  pro-  vast  com  crops  of  the  Wcstem  States  into  a  more  conc^^ 

ducts. 

trated  form  of  human  food  for  the  markets  of  the  world,  ai3 
the  natural  adaptation  of  both  to  our  soil  and  climate  d<^ 
and  will  enable  us  to  produce  the  result  at  a  much  less  ccM 
tlian  in  Europe,  and  our  exports  in  that  direction  in  £utiL> 
years  must  be  largely  increased. 
Value  of  supe-     Heucc,  it  follows  that  the  more  we  improve  our  stock  ac^ 

rior  breeds. 

definitely  fix  the  form  and  breeds  that  will  produce  the  be^ 
returns  for  the  amount  consumed  in  the  shortest  space  ^ 
time,  the  greater  will  be  our  profit  on  the  investment 

That  we  have  made  rapid  strides  in  this  direction  of  lat^ 
years  our  foreign  trade  abundantly  proves ;  however,  ther 
is  still  much  to  be  done  in  this  direction  before  the  greater 
possible  avails  of  this  industry  shall  be  realized. 

f'oultry.  POULTRY. 

Chickens.  CkicJcenS. 

The  exhibition  of  poultry  was  very  ftill  in  varieties  am 
collectively  very  fine. 
1.4G1  entries.        Of  chickcns  there  were  1,461  entries.    I  did  not  notic< 


^ 
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Standanl  of 
excellence. 


Turkeys. 


any  species  that  are  not  raised  in  our  country,  and  those    ^<«*ttrv. 
that  are  highly  prized  here  were  most  numerous  at  the  Ex- 
position. 

Tiiere  were,  of  Crfevecoeur,  165  entries;  Boudans,  158;  Breed* ex- 
La  Fleche,  124;  Gray  Dorkings,  87  ;  Spangled  Hamburgs, 
85;  BrahmaPootras,  95;  Buff  Cochins,  91;  White  Co- 
chins, 39;  Black  Cochins,  35;  Black  Spanish,  48;  and  of 
the  game  varieties,  77,  besides  many  others  of  less  celeb- 
rity. 

There  were  a  great  many  cross-bred  fowls,  but  they  aro  Croea-breed*. 
not  yet  well  enough  defined  to  be  classed  as  distinct  breeds. 
The  growing  of  poultry  receives  great  attention  throughout 
France,  and  with  the  French,  more  than  any  other  people, 
it  is  often  made  a  specific  occupation  and  one  of  much 
profit. 

In  this  class  of  stock,  where  the  rules  of  judging  perfec- 
tion in  the  varieties  are  often  decided  by  the  color  or  shape 
of  a  particular  feather,  I  will  not  venture  an  opinion  fur- 
ther than  that  the  standard  of  excellence  in  each  class  was 
more  generally  approached  than  is  often  done  at  such  expo- 
sitions. 

Turkeys. 

There  were  91  entries  of  tiurkeys.  They  were  of  varied 
colors  and  forms ;  but  the  most  attractive  group  was  that 
exhibited  by  Miss  King,  of  King's  County,  Ireland,  which 
consisted  of  eight  very  large  and  finely  colored  bronze  tur- 
keys, bred  from  stock  exported  from  the  United  States. 

The  other  varieties  were  nearly  all  either  black  or  white, 

an<l  of  less  size. 

Oeese. 

^f  geese  then^  were  50  entries,  which  were  nearly  all  of 
^'Je  large  Gray  Toulouse — now  common  in  our  own  country. 

Bucht. 

■^here  was  a  fine  exhibition  of  ducks,  being  137  entries, 
^hich  included  Aylesbury,  Uouen,  and  the  Labrador  species. 
^^y  were  all  of  large  size  and  perfect  types  of  the  differ- 
ent breeds. 

Pigeons. 

^l^ere  were  516  pairs  of  pigeons,  of  which  128  pairs  were 
^  ^he  cajrier  species,  the  others  being  of  various  breeds  and 
^^^x*s  and  mostly  of  large  size. 

Edbbits. 

'^hree  hundred  and  ninety-four  rabbits,  mostly  of  the 
^^^g-eared  species,  were  comprised  in  this  Exhibition. 


Bronase. 


Geese. 


Ducks. 


Pigeons. 


Babbits. 
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Dog:  DOGS. 

The  exhibition  of  the  canine  species  was  held  in  the  si 
of  the  cattle-sheds  daring  the  first  week  of  Jnly.  I  am  -^ 
a  loss  what  to  say  of  this  class  of  animals  to  the  people  ^^ 
our  country — ^a  country'  where  the  dog  is  scarcely  reco^  ^ 
nized  as  property — where  not  even  a  right  to  life  is  goara*  :■ 
teed  to  him,  and  where  he  is  usually  treated  as  a  scaveng^^ 
a  thief,  and  a  sheep-murderer. 
TheuBeaand     A  vcry  different  estimate  is  formed  of  him  by  the  peorz^l 

value  of  tho  dog  "  .?  x       xz 

in  Europe.         of  Europc.    lu  the  rural  districts  dogs  are  almost  ever-j; 

where  used  in  tending  sheep.  It  is  not  an  uncomnLoi 
sight  to  see  an  old  man  or  woman  who,  from  age  anc 
feebleness  of  body,  is  no  longer  able  to  obtain  a  livelihocH 
by  hard  labor,  accompanying  a  flock,  with  the  inteXli 
gent  shepherd-dog  to  keep  them  from  trespassing,  aucL  t< 
take  them  to  and  from  the  fold  or  the  pasture.  The  ^t 
sence  of  fences,  the  pasture  strips  lying  alongside  of  gro'w 
ing  crops  of  grain,  etc.,  renders  this  species  of  care  impera 
tive.  The  use  of  sporting  and  hunting  dogs  ia  also  mor 
common  than  in  most  parts  of  the  United  States.  In  so  in 
countries  the  use  of  powerful  and  well-trainei  dogs  is  ne< 
essary  as  a  protection  against  wolves,  and  against  foxe»  i 
the  lambing  season. 

800  entries.  At  this  Exhibition  there  were  nearly  800  specimens  c 

the  canine  race  brought  together,  comprising  almost  ever; 
variety  that  is  to  be  found  in  the  different  parts  of  tJj 
world,  thus  presenting  a  great  many  different  types,  iorvc^ 
and  colors  of  the  animal. 

iiaatiff.  The  Mastiff  was  represented  by  14  entries,  all  owned    i' 

Englnnd  and  France.  They  were  of  various  colors — lar^ 
and  powerful  animals,  unsocial,  brave,  and  faithful. 

Bull-dog.  Of  the  Bull-dog  there  were  30  animals  exhibited. 

Newfoundland.     The  Newfoundland  dog  was  not  represented  at  the  E 

position,  but  a  species  was  exhibited  from  the  south weste]^^ 
coast  of  France  closely  resembling  them  in  size,  form,  an^ 
color. 

St.  Bernard.  The  St.  Bernard  was  represented  by  six  animals — ^thr^^ 
bred  in  France,  two  in  England,  and  one  in  Switzerlanc^ 
The  English-bred  ones  were  apparently  larger,  had  lon^ 
shaggy  hair,  with  a  very  bushy  tail,  while  the  French  an<^ 
Swiss  representatives  were  of  smooth  coat.  AU  were  larg — 
and  powerful  animals,  with  kind  dispositions. 

Torriere.  There  wcrc  many  of  the  Terrier  species.    Of  the  Britisl 
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breeds,  the  Skye  Terrier  is  the  most  valuable.    He  is  of   ^^*- 
small  size,  with  long,  fine  hair,  piercing  black  eyes,  and 
very  active. 

One  specimen,  exhibited  b^-  the  Prince  of  Wales,  was    Teixierm. 
covered  with  steel-gray  hair,  from  6  to  8  inches  long,  over 
his  eutire  body.    This  animal  seemed  to  be  the  highest  type 
of  the  breed,  from  the  fiict  that  to  it  was  awardeil  a  gold 
medal. 

The  English  Terrier  is  a  small  animal,  with  short  and 
smooth  hair,  usually  of  a  black-and-tan  color,  and  much 
used  for  unearthing  foxes  and  badgers  from  their  burrows. 

Of  Pointers,  Setters,   Retrievers,   Spaniels,   and  other  ^  Pointera,  set. 
sporting  dogs,  there  were  large  numbers,  comprising  all 
colors. 

The  Spaniel  may  be  called  a  native  of  both  sides  of  the    Spanieia 
Mediterranean  Sea,  as  the  earliest  history  finds  it  there. 

Of  the  Hound  species  there  were  numerous  representatives.  Hotmda. 
The  Greyhound  has  a  very  ancient  history  on  the  Eastern 
C/ontinent,  and  in  form  differs  much  from  all  other  species 
of  dogs.  The  largest  variety  is  the  Scotch  Deerhound,  of 
^hxch  one  specimen  exhibited  was  31  inches  high,  had  a 
length  of  head  13  inches,  body  82  inches,  with  an  extension 
^f  tail  28  inches.  This  variety  is  scarce,  and  valued  very 
highly  for  hunting  large  game.  They  are  all  of  a  blue-gray 
color. 

The  finest  type  in  form,  and  said  £o  be  of  the  greatest 
^peed,  is  the  Algerian  Greyhound.  They  are  of  a  light- 
fe'^WTi  color,  and  highly  praised  in  their  native  country. 

The  smallest  species  of  the  Hound  is  the  Beagle.  They 
l^^ve  large  heads,  long  ears,  angular  bodies,  with  short  and 
Very  crooked  legs. 

There  were  11  exhibits  of  the  Shepherd  species.    Those  of   shepherd  dog^ 
^^i^nce  were  quite  large  animals,  with  short  hair  and  mostly 
^t"  a  black-and-tan  color. 

The  Scotch  Collie,  very  highly  valued  in  their  own  coun- 
^^,  is  of  small  size,  with  long  and  fine  hair,  usually  black 
ftud  white,  with  tan  color  on  the  ears,  jaws,  and  legs.  This 
species  of  the  Shepherd-dog  is  very  quiet  in  his  actions  and 
®^fiily  trained.  Those  on  exhibition  were  mostly  sold  at 
^igh  prices. 

There  was  a  large  number  of  the  Poodle  species,  mostly    Poodioa. 
^wned  by  the  French,  ranging  from  a  medium-sized  animal 
down  to  a  pound  iu  weight. 

-A.ltogether,  the  Exhibition  was  a  fine  opportunity  for  the 
study  of  this  species  of  animals. 
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Honet.  HORSE2S* 

The  exhibition  of  horses  was  the  last  of  the  series^  and 
was  held  from  the  1st  to  the  10th  of  September.  In  the 
mean  time  the  stalls  occupied  by  the  cattle  were  rearranged 
to  suit  the  purpose,  and  all  the  other  pens  removed  from 

1,000  entries,  the  grouud.  There  were  over  1,000  specimens  of  the  race, 
comprising  representatives  of  nearly  every  type  known  at 
the  present  time.  I  shall  only  give  a  brief  notice  of  the 
most  noted  breeds  of  the  present  time  that  were  on  exhibi- 
tion. 

The  mpdiflca-     Of  the  form  and  nature  of  the  early  European  horse  but 

tion  of  the  Eu-  "^  ^ 

rpi)ean  horses  by  very  little  is  kuowu.    The  modern  speed-horse  of  that  coun- 

the  mtrodnction  ^_  .  ._  -i,,..! 

of  the  Arab  and  try  secms  to  havc  bccu  entirely  produced  by  the  introduc- 
tion of  the  Arabian  and  Barb  from  the  East.  Under  the 
name  of  Arabian  horses  there  are  in  Europe  several  varie- 
ties, but,  either  from  the  influence  of  climate  or  breeding  and 
raising,  they  differ  very  much  from  the  Asiatic  horse.  The 
most  valued  of  the  Arabian  horses  iire  those  brought  from 
Persia  and  Syria,  but  they  are  to  be  found  in  all  Mussulman 
countries  of  Asia,  Africa,  and  Europe. 

TheAi^bian.  The  Arabian,  so  widely  known,  and  of  which  so  much 
has  been  written,  has,  as  it  will  appear,  been  extensively 
used  in  the  improvement  of  the  lighter  horses  of  Europe* 
These  horses  are  rather  small  size,  seldom  exceeding  foix^* 
teen  hands  in  height,  and  may  be  thus  described :  He^^ 
short,  very  wide  across  the  forehead ;  dished  face ;  muz^^^ 
fine;  under  jaw  bones  large  and  wide  apart;  the  eye  ftB-^^ 

Characteristics,  and  mild,  with  a  rather  sleepy  expression  when  quiet,  b' 
sparkling  under  the  least  excitement;  the  ear  is  sma' 
pointed,  and  sensitive ;  the  neck  only  moderately  arched 
top,  and  very  light  at  the  throat  latch ;  windpipe  very  larj 
and  prominent ;  shoulders  slanting  and  muscular  ^  withei 
thin,  and  on  some  of  the  animals  exhibited  a  little  low,  othei 
full ;  ribs  round  ;  the  back  is  straight ;  the  hips  narro' 
and  rounded  on  top;  the  croup  is  straight  and  thin  to 
fault ;  the  tail  set  on  too  high  for  our  idea  of  symmetry ; 
limbs  are  finely  formed,  the  lower  part«  flat  and  sinewe^ 
with  almost  a  total  absence  of  flesh ;  pastern  joint  smal 
short,  and  straight ;  foot  small,  and  hoof  black  and  iron^  ^ 
They  are  of  varied  colors,  and  were  represented  by  gra,^^* 
bay,  and  black.    They  were  all  light  in  mane  and  tail  smaL^ 

The  Barb.  with  fiuc  hair.  The  Barb  horse  is  only  the  Arabian  speci^^" 
with  another  name.  They  have  the  same  form  in  nearl0^' 
every  particular,  but  it  is  thought  the  average  size  is  le^^- ' 
than  the  Asiatic  race,  and  not  so  enduring  on  long  journey.  ^^ 
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English  race-horse.  Borte$. 

This  horse,  which  is  probably  not  a  distinct  race  of  horses,       T^®  EnsUah 

^  raoe-boree. 

but  only  the  outgrowth  of  a  cross  between  the  horses  of  the 
East  and  the  native  horses  of  England,  has  had  his  gene- 
alogy so  often  written  that  it  is  not  worth  while  to  repeat 
it  here. 

The  blood  of  the  thoroughbred  predominates  in  the  beau-    Modiflcation  of 
tifally  formed  saddle-horse,  so  highly  prized  for  hunting,  by^ho  biooTof 
The  clumsy  horse,  used  in  former  times  to  draw  the  heavy  bred.  *  ®"*"^** 
coaches,  has  been  remodeled  by  crossing  with  the  thorough- 
bred until  the  value  for  the  purpose  used  is  doubled,  and 
the  thoroughbreds  have  found  their  way  into  almost  every 
country  in  Europe,  where  their  introduction  has  likewise 
been  productive  in  improvement.    In  a  number  of  instances 
they  have  been  the  founders  of  what  may  be  classed  a  dis- 
tinct race  for  specific  purposes.    The  American  trotting    TbeAmeiicnn 
horse,  in  the  hands  of  our  people,  has  won  a  world-wide 
reputation  for  speed,  yet  it  is  largely  but  a  dismembered 
branch  of  the  English  thoroughbred. 

Danish  horses.  Danish  horses. 

There  is  a  large,  coarse,  and  rough  race  of  draft-horses 
found  generally  in  Schleswig-Holstein.  It  does  not  possess 
^be  merits  of  a  good  draft-horse,  being  a  great  consumer  and 
^  loose-jointed  animal  throughout,  with  large,  flat  feet.  Not 
^ing  attractive  in  appearance,  and  possessing  no  points  to 
'^Bcommend  them,  they  have  never  been  in  much  demand, 
^ud  consequently  have  not  spread  outside  of  where  they 
^ere  first  noticed. 

The  most  noted  of  the  Danish  horses  is  known  as  the  The  Jutland 
'Jutland  race.  It  is  a  breed  of  long  standing,  without  any 
^liable  history.  All  that  is  known  of  its  early  history  is 
^''aditional.  No  stud-book  or  record  of  any  form  has  been 
^^pt?  yet  it  is  said  that  great  care  has  been  taken  to  breed 
thf^m  pure. 

The  Jutland  horses  are  noted  for  their  fine  symmetry  of  ExccUent  qnai- 
^oi^^  and  their  adaptability  for  draft,  speed,  and  saddle  pur- 
IH>8es.  They  are  models  of  perfection  of  what  we  style 
*  horses  of  ail-work  ^  in  our  fair  catalogues.  They  are  usu- 
ally of  a  dark-bay  color,  with  black  mane  and  tail,  and 
*^Verage  in  weight  about  1,000  lbs. 

They  have  sufficient  size  and  strength  for  ordinary  draft    sizo  and  style, 
Ptirposes,  have  the  style  and  speed  for  carriage  use,  and  are 
highly  prized  as  cavalry  horses.    As  a  horse  for  agricult- 
^*J^1  purposes,  it  would  bo  very  valuable  in  our  country,  and. 
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Hortu.  being  a  breed  of  long  standlDg,  would  closely  transmit  L.     tu 

TheJatland       i       *  i  i«^«         •  •  r^  i  •  *      :» 

breed.  Valuable  qualities  m  crossing.    Its  value  is  recognized   ^^aat 


home,  and  these  horses  command  the  highest  prices  of  a^czny 
class  in  Denmark. 

RusaiaiihoraeB.  BTiSSian  hOTSeS. 

of^Ae^ti^biSoS^     Throughout  the  vast  empire  of  Russia  the  horsess  ha^^p 

without  doubt,  originally  come  from  Asiatic  sources,  t^^j 
have  been  much  reduced  in  condition  by  hard  usage  s^^(/ 
exposure  to  the  severity  of  the  climate.  During  the  l^^^ 
century  there  were  numerous  studs  established  by  the  rich 
land-owners,  where  they  bred  horses  with  the  intent  of  im.  |>5, 
provement,  with  varied  results,  by  imx>orting  breeders  from 
England  and  other  countries.  However,  it  does  not  seem  tnl 
that  any  but  one  particular  type  of  a  race  was  thus  founded,  f  >joi 
That  which  has  become  one  of  the  historical  races  of  the  Myiu 
The  orioff  country  is  known  as  the  Orloff  trotters,  taking  the  name  of     l:«b 

iD°i778f  their  founder,  Count  Orloff  Tchesmensky.    It  was  in  1778     |'^ 

that  the  count  established  the  stud,  which  soon  became  cele- 
brated on  account  of  the  animals  produced.  By  the  liistory 
of  this  stud  it  is  shown  that  very  close  inbreeding  was  fol-  |  .jj^ 
lowed  for  successive  generations,  and  that  the  type  of  the  &^  ^ 
race  became  very  uniform.  fci^ 


The  Orloff  trot-     The  auimals  of  this  breed  owned  and  exhibited  at  Paris 

ters  exhibited  by  _ 

the  Grand  Duke  by  the  Grand  Duke  Nicholas  of  Kussia  had  a  form  soin^'     m^l 

"'"''""''■  what  resembling  the  English  thoroughbreds,  but  much  more 

that  of  the  American  trotter.    They  are  heavier  than  tl3^ 
English,  more  symmetrical  in  form,  and  have  a  longer  ao^^ 

Characteristics,  morc  droopiug  rump.    The  limbs  are  shorter,  heavier,  at^^ 

the  joints  larger,  but  indicative  of  great  power  and  dur^ 

bility. 

The  Grand     The  Grand  Duke  Nicholas  of  Bussia  has  a  remarkal^  '^ 

-6  s  stud.      fondness  for  the  horse,  and  he  is  to-day  one  of  the  large -^^ 

breeders  in  Europe.    From  early  youth  he  had  a  great  d  ^^^' 

sire  to  establish  a  stud  on  a  grand  scale,  with  the  hope  ^^* 

improving  the  horses  of  his  country.    He  seems  to  have  fc^^ 

lowed  in  the  footsteps  of  other  leading  breeders  by  selec^^^ 

Design  and  ing  the  Oriental  blood  as  a  basis  to  build  from,  but  he  had  ^-* 

t«in  of  breeding,  different  objcct  iu  vicw.    ffis  desire  was  to  combine  spee^''^^' 

durability ,  and  size,  not  exclusively  for  sporting  purpose?^^^' 
but  to  produce  animals  that  would  generally  improve  tL^^ 
horses  of  his  country,  especially  for  the  cavalry  of  the  arm^  '^^' 
Both  the  oriental  horse  and  the  English  racer  were  obj< 
tionable  in  size  for  the  purpose.    By  present  from  the  El 
peror,  in  1858,  he  became  the  owner  of  the  grounds  sll^^^^ 
buildings  of  the  stud,  then  owned  by  the  government,         ^ 


LIVE  stock:  commissioner  dysart.  333 

TcLesmensky,  the  origiDal  home  of  the  Orloff  trotters.    sorte$. 
Siuce  that  time  his  progress  has  been  rapid,  and  now  the      *^**       "*** 
stad  contains  probably  the  finest  assortment  of  horses  to 
be  found  anywhere,  consisting  of  pure-blood  Arabians ;  En-  e^SSScd^  whe 
glish  and  Arabian  crosses,  in  which  the  oriental  blood  pre-  Sj^,^   ^*^° 
doroiuates ;  saddle-horses  of  superior  form,  with  good  size, 
the  produce  of  a  system  of  crossing ;  and  the  Orloff  trot- 
ters as  bred  by  their  founder. 

The  enterprising  breeder  had  twenty- seven  animals  at 
this  Exhibition,  which  as  a  lot  was  one  of  the  most  attract- 
ive in  the  whole  show.    Each  of  the  different  varieties  that 
he  is  breeding  was  represented  by  beautiful  creatures.    One 
of  the  most  attractive  animals  in  his  exhibition  was  a  dark- 
brown  Barb  stallion,  imported  from  Barbary  in  1867.    This  ^arlo?*?"^***^ 
uoble-looking  animal  was  over  16  hands  high,  finely  propor- 
tioned in  every  part,  with  the  style  of  a  war-horse,  which 
in  fact  he  is,  being  the  steed  that  carried  his  master  over 
the  Balkan  Mountains  in  the  recent  Russian  and  Turkish 
war. 

Hungaria/n  horses.  honeJ^^^^^^ 

No  country  in  Europe,  in  proportion  to  its  territorial  area,  ancfof^th^^rae 
raises  so  many  horses  as  Hungary.     Other  varieties  of  iJ**©'^*^ 
stock  are  much  neglected,  while  the  horse  seems  a  specialty 
^th  the  inhabitants. 

The  large  number  of  horses  used  in  the  Austrian  army    cavairyhorses 
Dearly  all  come  from  Hun«;ary,  and  in  addition  to  this  they 
export  from  30,<XK)  to  40,0()0  each  year  to  other  parts  of     Yearly  export 

u  over  oO,uuo. 

^iirope.    For  cavalry  purposes  the  Hungarian  horse  ranks 
'^ghest  of  any  in  Europe.    The  horse  interests  are  aided 
^y  the  government,  which  has  established  four  studs,  each 
Applied  with  1,000  stallions,  that  are  distributed  through  ^^Ji^^^ej^^™* 
^he  country  during  the  breeding  season,  and  the  raisers 
"ave  the  use  of  them  at  a  small  cost.    No  inferior  male 
Animal  is  allowed  to  reproduce.     By  this  care  the  great 
'^^jority  of  horses  raised  are  superior  animals,  and  the 
Risers  realize  good  prices.    For  a  succession  of  years  the 
*^erage  price  of  horses  exported  was  from  $125  to  tl^O.^^^^^j^]^^ 
■*^here  were  66  horses  exhibited  from  Hungary,  under  the  J»<»»««- 
direction  of  the  government,  from  different  departments, 
^  as  to  more  generally  represent  the  horses  of  the  whole 
p^untry,  with  the  intention  of  thus  increasing  by  advertis- 
ing their  already  large  export  in  this  class  of  stock. 

At  the  commencement  of  the  present  century  horses  of  ro^J^^^t  *8ince 
Hungary  had  no  special  claims  to  merit,  but  under  the^©    commence- 

t^    ,  ment  of  the  cen- 

SUidance  of  the  Minister  of  Agriculture  the  blood  of  thetnry. 
-^^biau  and  English  thoroughbred  has  been  at  different 
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j7or«M.  periods  introduced,  and  now  so  generally  infused  throng] 

out  the  country  that  the  horses  have  assumed  a  very  fa^^p 

Hangarian.      average  type,  which  is,  however,  rather  below  the  standav:-^ 
size  of  a  good  saddle-horse. 
diSuiOTBM**^     The  breeding  of  heavy  horses  for  draft  use  has  never  h^<j 

much  attention  in  Hungary.  Much  of  the  labor  in  ag^r-i- 
culture  is  done  by  cattle.  In  some  parts  of  the  country  tlie 
horses  are  very  large,  and  of  late  years  are  attracting  at- 
tention for  heavy  work. 

Fiemiah  draft-  Flemish  draft-hovses. 

horse.  *' 

The  heavy  draft-horse  was  first  found  in  Northwestern 

Europe,  records  showing  that  a  race  of  large  black  horses 

existed  there  at  an  early  period  of  history.     They  were 

well  known  to  the  Eomans,  who  procured  the  most  power- 

horae8^%*?^"tSe  ^'^  horses  for  their  cavalry  from  Belgic  Gaul.     On  the 

Roman  army,      coasts  of  the  North  Sea  the  descendants  of  these  horses 

are  yet  found,  but  evidently  much  changed  from  the  former 
type,  if  ever  they  were  serviceable  for  cavalry  purposes. 

We  find  them  mostly  in  Belgium,  where  they  are  classed 
by  different  names  from  the  districts  where  raised,  but  they 
are  really  the  same  horse. 
Hones  of     The  Haiuaut  and  Brabant  horses  are  materiiilly  the  8am<^ 

Hainaut  and  Bra* ,      ^  ,  ,  n  I'-rti*         -»-<•■        •■  i  1 

bant.  m  form,  but  those  found  m  Belgian  Flanders  are  the  re^^ 

giants  of  the  race.    They  attain  the  highest  size  and  tl^* 
greatest  dimensions,  usually  about  17  hands  high. 

They  are  slow  in  gait  and  effeminate  in  temperameix'^' 
This  race  at  present  seems  to  be  but  little  removed  fix^*^ 

characterutica.  the  type  attributed  to  the  primitive  race  of  Friesland.   IV^^ 
other  classes  of  this  race  seemed  to  be  much  improved,  b^^^ 
the  lot  on  exhibition,  which  was  numerous,  did  not  sh(^  "^ 
equal  improvement  with  other  races  of  draft-horses  whic^^" 
history  traees  to  the  same  origin.    That  a  horse  can 
large  and  yet  have  the  style  and  finish  of  an  attract! 
animal  was  well  shown  by  the  other  breeds  in  stalls  t^^ 
their  side. 
Lincolnshire  Lincolnshire  cart-horse. 

cart*hoT8e. 

The  modern  history  of  England  finds  the  same  large 
of  black  horses  there  that  was  on  the  Continent,  from  when-' 
Origin.  they  were  doubtless  derived.    Their  forms  as  described  th^ 

are  much  the  same  as  the  Flemish  horse  now. 

The  first  regular  attempt  to  improve  them  was  maded 
ing  the  last  century  by  the  Earl  of  Huntingdon,  who  i- —  ^ 
ported  several  Dutch  coach-stallions,  but  of  the  results^  ^^ 
this  cross  nothing  is  said.    Many  years  afterwards  Eol>-^'^ 
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Bakewell  imported  several  mares  from  Holland  and  crossed    ^otm, 

.,  .i«_   .-t  X*  ^   -ii*  J    I-  •  J?  1         Lincolnshire 

them  with  the  native  stallions,  and  by  ]>ursuiug  a  careful  carthorse. 

system  of  selecting  and  crossing  made  much  improvement 

in  the  form  of  the  original  horse.    Since  that  time  there  has 

been  continued  improvement,  until  now  the  great  English 

draft-horse  is  classed  as  a  breed.    At  the  present  time  they 

are  crossing  with  the  Scotch  Clydesdale,  and  the  animals  the^cf^^ J^^ 

exhibited  seem  to  bear  proof  of  this  in  the  fact  that  the  black 

color,  which  distinguished  the  English  draft  horse  in  the 

fore  part  of  this  century,  has  been  bred  out,  and  now  blight 

bay  and  brown  bay  are  the  colors  of  those  exhibited.    There 

are  also  numerous  teams  of  dapple  gray  to  be  seen  of  this 

breed. 

These  horses  have  the  appearance  of  being  herculean  iiigySJSSScjS'"^* 
strength,  and  they  are  not  without  that  symmetry  of  form 
which  makes  them  attractive  to  the  eye.  Two  of  these  pow- 
erinl  horses  attracted  mucli  attention.  Carlton  Tom,  bred 
by  Mr.  Eigby,  of  Carlton  Grange,  England,  a  dark  bay,  three 
years  old,  was  17  hands  high  and  weighed  2,200  lbs.  Ile^^jJ^'®*^**- 
was  a  representative  type  of  the  others  exhibited. 

These  horses  have  great  strength,  but  are  unusually  slow    Gait  and  usea. 
in  gait.    They  are  in  demand,  and  bring  good  prices  for  the 
heavy  drays  in  the  cities.    Of  this  breed  comes  what  are 
termed  the  brewers'  horses  in  London,  which  are  said  to  be 
the  largest  horses  in  the  world. 

Suffolk  Punch.  Suffolk  Puuch. 

The  Suffolk  Punch  is  the  draft-horse  of  the  midland  coun- 
*^^  of  England.   Their  origin  is  unknown,  but  some  writers 
^^aiin  them  to  be  descendants  of  the  ancient  Norman  race.    Descent 
ft  is  evident  that  they  have  been  bred  in  a  different  line, 
^th  a  view  of  combining  more  strength  and  action.    In  size 
**^^y  are  less  than  the  cart-horse  just  described,  and  have 
^ore  muscle.    The  limbs  are  shorter  and  finer,  without  the  charactenetica. 
^^Hg  hair.    For  general  use  or  work  they  are  preferable  to 
^*^e  great  dray-horse,  and  are  called  the  agricultural  horse 
^^  the  country.    They  show  a  more  defined  type  of  breed 
^^an  the  other,  being  nearly  all  a  chestnut-sorrel  in  color,    coior. 
^th  silver  mane  and  tail.    They  have  an  excellent  reputa-    Reputation. 
^On  of  being  true  pullers. 

The  animals  of  this  race  on  exhibition  were  more  in  ac-  Adm^Wetype 
^x^ance  with  our  ideas  of  the  kind  of  draft-horses  needed 
^  our  country  than  all  others.    In  weight  they  were  from 
^t->00  to  1,700  lbs.,  and  undoubtedly  have  more  action  and  recoiSSSdSh'**" 
^^rability  than  the  others.    Tbeir  feet  are  of  medium  size, 
*^^f  solid  and  arched  in  the  bottom.    In  walking  they  have 
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Hortes. 
Suffolk  Punch. 


Cleveland  Hay. 


a  long  and  quick  step — a  swinging  trot,  that  saves  the  mi^^. 
clfts  of  the  shoulders. 

The  Suffolk  Punch  derives  his  name  fi-om  the  county    ^f 
Suffolk,  where  history  first  finds  him,  and  his  surname  from 
his  square,  compact  form  of  body.    The  breeders  of  tlijs 
race  are  proposing  to  call  them  '^  agricultural  horses,"  l>i]t 
undoubtedly  their  original  name  will  follow  them. 

Cleveland  Bay. 

This  is  a  name  given  to  a  class  of  horses  first  noticed  in 

Yorkshire,  England,  the  name  being  taken  from  the  district 

of  Cleveland.    The  prevailing  color  is  a  bright  bay.    In 

the  latter  part   of  the  last  century  the  district  became 

The  typical  kuowu  for  produciug  a  heavy  horse  suitable  for  coach  and 

carruifte  oreo.    ^^yg^|j.y  purposcs.    They  are  the  produce  of  a  cross  betwee^^ 

the  race-horse  and  the  large  native  horses  of  the  countrj?"  -» 
and  are  so  well  defined  in  type  as  to  justify  the  classing  c^^ 
them  as  a  breed.    But  their  history  shows  that  the  bree«^^ 
has  been  subject  to  changes  in  form  to  suit  the  time^^; 
Traveling  by  steam  has  done  away  with  the  old-fashion 
coach,  and  the  improvement  of  public  roads  has  reduced  i 
size  the  cumbersome  carriage  used  in  those  days;  com 

Reduction  of  qucutly,  thcsc  horscs  have  been  reduced  in  bulk  by  a  furthe 

infusion  of  the  blood  of  the  thoroughbred  horse  to  confom^^^^^* 
to  the  wants  of  the  times. 

Those  on  exhibition  were  very  symmetrical  in  form,  th^  ^'^^ 
limbs  lengthy  and  fine.    They  were  classed  in  the  catalogu 

Valuable  sad-  as  horscs  for  the  saddle— no  doubt  the  most  fitting 


bourse!**  ^^^  '^  and  their  value  for  cavalry  purposes  is  beyond  questioin:^'^* 

The  demand  for  them  at  home  and  on  the  Continent  f< 
that  purpose  makes  the  breeding  of  them  profitable. 


n 


*7Z 


bulk  and  increase  . 
of  Hpecd. 


e 


Clydesdales. 


e 


Orijrin. 


Clydesdale  horse. 

This  race  of  heavy  draft-horses  takes  its  name  trom  t 
river  Clyde  in  Scotland.    The  Clydesdales  have  doubtle^t-a^sss 
a  similar  origin  to  that  of  the  English  cart-horse,  and  ev 
now  there  is  a  resemblance  between  the  two  breeds. 
Scotch  have  a  tradition  that  during  the  twelfth  century  o 
hundred  choice  stallions  were  imported  from  Flanders, 
same  source  from  which  the  progenitors  of  the  Lincolns 
cart-horse  were  derived. 

It  is  evident  there  has  been  a  different  object  pursued 


Comparison 
of    purposes    of 

sJotdrandln^^*^®  breeding  of  the  Scotch  horse.    The  English  breeders 
lish  horses.        the  dray-horse  seem  to  have  had  in  view  the  aim  of  prod 

ing  immense  size  and  strength,  combined  with  slow  actioiz. 

The  Scotch,  on  the  other  hand,  have  as  their  object  si^e. 
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a^ngth,  and  quick  movementy  which  they  have  succeeded    ^f^*^- 

i  establishing  in  the  breed.    This  result  has  given  them  a      ^ 

iperiority  that  renders  them  more  desirable  for  many  pur- 

>se8,  and  therefore  more  valuable  than  the  English  cart- 

>r8e.    At  the  present  time  the  English  breeders  find  the 

3otch  horse  in  better  demand  than  their  slower  animal,    Their  superior- 

'  ity  to   the    Lin- 
king but  a  trine  less  in  size  or  strength.    Their  greater  cohishire. 

leed  was  well  displayed,  as  they  were  moved  at  rapid  gait 
liile  being  examined  by  the  jury.  They  have  a  reputation, 
ce  the  Sufiblk  Punch,  of  being  very  true  and  steady  pull- 
s.  Their  general  color  is  bright  bay,  though  gray  and  character  and 
own  are  often  seen  among  them.  Their  peculiar  marks 
e  a  white  stripe  in  the  face  and  white  hind  feet,  often  ex- 
nding  up  nearly  to  the  hock. 

The  Clydesdales  exhibited  by  Lawrence  Drew,  near  Ham-  Lawrence  Drew. 
on,  Scotland,  were  very  fine  specimens  of  the  race  and 
owed  much  uniformity  of  type.  As  a  group  they  at- 
Msted  much  attention,  and  were  awarded  the  highest  pre- 
lum given  to  foreign  drafb-horses.  That  they  command 
gh  prices  at  home  is  evident. 

At  a  public  sale  of  Lawrence  Drew,  held  at  his  home  on  PriceereaUzed. 
e  9th  of  last  April,  we  noticed  that  two-year  old  stallions 
ought,  respectively,  $975,  $1,050,  $1,500,  and  $2,400.  The 
st-priced  animal  had  a  grand  action  and  fine  style,  which 
•  once  stamped  him  as  a  Clydesdale  of  the  very  highest 
■der.  Action  and  style  indicate  the  distinctive  dillerence 
)tween  the  Clydesdale  and  the  Lincolnshire. 

French  horses.  French  horeea. 

The  condition  of  the  horse  in  France  at  the  present  time 
veiy  much  the  same  as  it  is  in  the  United  States ;  but  a 
nail  percentage  of  their  or  our  animals  are  of  any  well-de-    Few  exhibited 
tied  strain  or  stock.    Of  the  776  specimens  in  the  stalls  at  brec^^ 
^e  Esplanades  des  Invalides,  it  was  surprising  how  few 
^re  classed  as  belonging  to  any  particular  breed. 

Normans.  Nonmma. 

Normandy  is  the  great  horse-raising  portion  of  France. 
The  original  stock  is  supposed  to  be  of  the  Germanic  race,    cwgin. 
^^X)duced  by  the  Northmen   invaders,  which  has  been 
^fied  by  imi)ortations  from  England.    Many  of  the  Nor- 
^dy  horses  on  exhibition  were  classed  as  "  Anglo-Nor- 

^rof.  Andr6  Sanson,  a  writer  on  this  subject,  refers  to  the  gaj^g^^'  ^^^^ 
^iigrel  character  of  the  Norman  horses  as  a  body,  and 
^plains  that  ill-matching  and  ignorant  crossing  have  sub- 
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Horget.  stituted  a  race  of  half-bloods  in  the  place  of  the  old  rac 

orman        .  g^jj^j^^g  g^^  ^|jg  same  time  that  no  faithful  description 

the  old  race  is  extant.    He  refers  to  the  fact  that  the  "op^ 
Prof.  Sanson  ation  of  CFOSsing,  always  diflBcult  to  execute,  especiaUy 

on   the   Nomum    ,,  _  .«.  •.  ^,/».  «.i 

horsf>  the  horse,  dees  not  often  produce  the  fusion  of  chara&t 

sought  to  be  realized.  Thus,  sometimes  will  be  seen  in  t^ 
same  horse  the  fore  quarters  of  the  ancient  ^Norman  and  tl 
hind  quarters  of  the  English,  and  vice  versa,^  He  adds  th; 
"  out  of  every  hundred  born  not  more  than  25  per  cen 
become  good  horses." 

This  writer  may  represent  the  condition  of  the^e  horse 

in  their  native   districts,  but  it  would  not  apply  to  th 

horses  on  exhibition.    Here  they  denoted  varied  origin,  bui 

Good  style  and  they  must  havc  been  selected  from  the  25  per  cent,  of  goot 

horses  exhibited,  ones,  for  they  wcro  generally  of  medium  size,  weighiuf 
from  1,000  to  1,200  lbs.,  with  fine  style  and  action.  Thej 
would  be  classed  with  us,  as  they  were  at  home,  "  horses  fo 
general  purjwses,"  many  of  which  make  fine  carriage-horses 
others  for  light-draft  use. 
Uses  for  cab     From  amoug  them  come  the  horses  used  in  the  cabs  c 

aitd  Ciivttlrv  nur* 

poses.  Paris,  and  a  large  portion  of  the  cavalry  horses.    If  tb 

English  thoroughbred  and  Arabian  crosses  have  injured  th 
form,  it  certainly  has  given  them  physical  endurance,  fortt 
cab-horses  of  Paris  are  driven  at  a  rapid  gait  for  long  trij 
over  the  solid  streets,  and,  as  a  lot,  they  look  better  ths 
that  class  of  horses  in  other  cities. 
Percheron.  From  the  southcm  part  of  Normandy  come  the  Percherc 

horses,  taking  their  name  from  le  Perche,  a  part  of  theo 
province  of  Maine,  now  included  in  the  departments  of  Om 
Eure-et-Loiry  and  Eure,    What  is  now  called  the  Percherc 
A  name  given  Normau  draft  horse  in  our  country  is  an  assumed  nao 

by  Americjin  im- 

porters.  ou  our  part  for  horses  imported  from  different  parts  of  Nc 

mandy.  Much  has  been  written  about  them  in  our  agricuJ 
ural  journals,  mostly  by  interested  parties,  to  prove  thi 
purity  of  blood  and  ancient  origin.  Some  contend  that  th* 
are  strongly  Arabian  in  blood,  but  the  only  resemblance  tli 
Discussion  as  cau  possibly  favor  that  supposition  is  the  predominance 

to  their  origin.  i.^i^  y-v^i  -■•.  -.,., 

gray  color  m  the  two  races.  Others  go  back  and  claim  the 
as  descendants  of  the  ancient  Norman  war-horse,  but  the  fi 
is,  they  are,  like  the  different  races  of  cattle  found  in  Frani 
without  known  origin,  and  the  genealogy  of  an  Americ: 
Indian  is  as  well  ascertained  as  theirs.  There  is  not  now 
NoweUdeflned  Fraucc  any  race  of  draft-horses  classed  under  the  name 

Norman  or  Per-  *'  .  t>        ,  , 

cheron   race  of  Normau.    The  true  Percheron  horse,  as  I  saw  him  in  t 

'  horses. 

Streets  of  Paris  and  on  exhibition,  is  about  16  hands  hig 
weighing  from  1,300  to  1,600  lbs.  (mostly  the  former  weigh 
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with  a  short  head,  broad  face,  and  a  submissive  eye,  denot-    ^orsu. 
ing  more  patience  than  ambition.    The  nostrils  and  lips  are      **"°®"*- 
thick  and  nnanimated,  which  are  in  unison  with  the  ex- 
pression of  the  eye.    The  neck  is  thick  and  short,  withers 
exleudiug  well  back  ou  ui  slupiag  shoulder  j  b<ick  low,  but 
very  short  between  the  withers  and  loins,  which  are  wide   charact€ri«tic» 
and  elevated  above  the  line  of  the  backbone.    The  rump  is 
short  and  rounded.    The  hmbs  are  well  proportioned  for  a 
good  rate  of  speed  combined  with  strength,  but  are  nearly 
free  of  long  hair  on  the  after  part  of  the  lower  limbs;  this 
latter  is,  however,  the  result  of  careful  clipping.^ 

It  is  estimated  that  there  are  10,000  of  these  horses  used    uiied  in  pmi*. 
in  the  city  of  Paris  ou  omnibuses,  street-cars,  etc.,  and  their 
fine  appearance  during  hard  service  bears  undeniable  proof 
of  their  value. 

BanUmnais  draft-horse.  BooionnaJs. 

This  large  and  valuable  race  of  draft-horses  made  its  first 
historical  mark  in  the  vicinity  of  Boulogne. 

The  Boulonnais  horse  has  a  large  body,  thick  neck,  and  ^otw^^^  ^^*^ 
powerful  limbs.    Tuere  is  no  uniformity  in  the  color.    His 
constitution  is  excellent,  and  this  breed  furnishes  the  larger 
proportion  of  the  horses  used  in  Paris  for  heavy  hauling. 

Breton  Jtorae.  Breton 

The  old  Brittany  race,  which  has  such  a  long  history,  has 
become  so  mixed  by  crossing  with  the  English  horses  that 
the  former  race  is  almost  lost,  and  that  country  now  has  a 
r^pniation  for  producing  good  saddle-horses  only. 

Limousin  horse,  Liinoasin. 

In  that  part  of  France  formerly  the  old  province  of 
Limousin  there  is  a  race  under  that  name,  which  was  for- 
"^<^rly  much  noted  for  its  oriental  style  and  endurance,  and 
history  claims  that  when  Charles  Martel  defeated  the  Sara-  Traditional 
J^ns  on  the  plains  of  Vouill6,  near  Poitiers,  they  fled  leav-  ^  "  "* 
^g  a  large  number  of  their  Arabian  horses  in  the  hands  of 
^^  victors.  What  reliance  can  be  placed  on  this  tradition 
^k  person  may  determine  for  himself. 

Por  the  purpose  of  improving  the  horses  of  the  Limousin,     The  e«tftWi8h- 
^^^  French  Government  established  the  celebrated  stud  of  Sfdour  ttnd  in 
^ampadour,  and  introduced  the  pure  Arabian,  Anglo- Ara-    '°°"' 
"i^n,  and  English  race-horse  blood,  until  the  horses  pro- 
^^ced  have  much  of  the  oriental  type,  but  still  retain  most 
^^the  good  qualities  found  in  the  native  stock. 

I  have  mentioned  the  leading  strains  of  horses  as  oxhib- 
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Horses.  jted,  all  of  which,  with  the  exception  of  the  Arab,  have  l>^it 

recent  origin  as  breeds  and  are  the  results  produced  "by 
selecting  and  crossing.    Much  has  been  done  in  the  past   -to 
establish  a  certain  line  of  breeding,  to  concentrate  the  blcxDd 
of  different  types  in  the  same  species  of  animals,  so  as  to 
produce  a  race  that  will  transmit  in  reproduction  a  new 
General  form.    This  is  a  diflftcult  task  to  accomplish,  and  the  proxi- 

remarks   on  the  ,  '■  '      ,  "^ 

run  and   effect  mate  succcss  is  the  rcsult  ot  years  of  selecting,  attended 
breeding.  with  mauy  disappointments  and  failures.    It  is  evident  that 

all  the  noted  speed  and  valuable  driving  horses  owe  much 
to  the  infusion  of  the  blood  of  the  Asiatic  horse,  while  we 
owe  to  the  large  horse  of  Flanders,  or  its  vicinity,  the  modi- 
fication of  the  various  native  races  which  now  appear  as 
breeds  of  draft-horses.  The  breeding  to  successfully  estate- 
lish  a  distinct  color  in  the  coat  of  any  of  our  domestic  aai^- 
mals  is  much  mor^  easily  done  than  to  produce  a  definite 
and  established  form. 
Resoit  in-     The  influeucc  of  climate,  soil,  and  the  manner  of  keepm  ^ 

fluenced   by  cli-  '  '  - 

mate,  soil,  and  are  all  influenccs  that  affect  the  result.     All  improve 
*^  "^  breeds  of  domestic  animals  are  variations  from  a  norm- 


condition,  and  have  a  constant  tendency  to  revert  to  pric*^- 
itive  conditions. 


Our  errors  in     Que  of  the  greatest  errors  that  the  agiiculturists  of  oi 

ovciiooking    the  °  ^ 

effect  of  environ- country  labor  uudcr  in  their  stock-growing  results  fro:^^ 

misunderstanding  or  inattention  to  this  faet,  the  reposicB  M 
of  all  confidence  in  the  race  or  breed  and  but  little  in  tfc»  ^ 
subsequent  care.  This  neglect  is  sure  to  produce  disarX^" 
pointment  in  the  end,  and  too  often  the  stock  itself  i^ 
charged  with  the  failure  instead  of  the  breeder. 
Reason  of  Eng-     Nowhcre  iu  Europc  is  the  growing  of  live  stock  conduct^^ 

land  8  success.  c  c 

on  such  fixed  principles  as  in  England,  and  no  other  coax^- 
try  has  met  with  so  great  success.  The  various  agricultur-^ 
districts  have  sought  to  produce  the  breeds  of  stock  be^* 
suited  to  the  character  and  quality  of  the  land  embraced  i^ 

Adaptation  of  the  givcu  rcgiou,  as,  for  instance,  the  growth  of  Leicest^^ 
and  Lincoln  sheep  in  the  flat  and  rich  pasture  counti^^' 
and  the  Southdown  and  Hampshire  Downs  on  the  short  a*^^^ 
sweet  herbage  of  the  chalky  downs  of  the  south  of  Engla»*  ^ 
In  all  cases  the  native  stock  of  the  country  has  been  n 

Improvements  as  a  basis  upou  which  to  build  up  by  selection,  or  importi 

on   the   basis  of  _  ^,  ,.    .    .    .  ,        .      ^  ,      .       ,  ,      ^-a 

the  native  stock,  from  othcr  districts  such  stock  as  was  desired  to  proda^-^ 
the  result  in  view. 

The  practice  does  not  so  generally  prevail  on  the  Cont^' 
nent.    Thus,  Holland  had  for  centuries,  probably,  the  sai^^ 
class  of  dairy  cattle,  and  France  has  a  number  of  distin^^ 
races,  each  of  which  has  been  bred  to  a  remarkable  uni- 
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ormity  in  foifm,  color,  and  essential  qualities,  as  I  have  had itP^^^fo" m^°™i 
Kscasion  to  remark  in  reference  to  the  cattle  of  that  coun-«%?^"/i^"^^S^ 

and  Dutch  breoUfi 

ry.    How  long  many  of  these  breeds  have  been  in  assum-  of  cattic. 
ng  their  present  uniform  type  we  have  no  history  to  inform 
LS,  either  as  to  time  or  methods  pursued,  but  they  aoe 
loubtless  the  result  of  care  in  selecting  and  mating  for  a 
pecific  object  in  view. 

The  equine  species  on  the  continent  of  Europe  have  until       Attempts  to 
«cently  been  very  much  mixed  in  breeding,  but  at  the  a^mdanif ^* 
)resent  time  there  is  a  general  effort  to  centralize  on  dis- 
inct  classes  and  breed  to  a  standard.    At  the  Exposition 
hey  were  divided  into  three  classes,  viz,  speed  or  horses 
►f  luxury,  saddle-horses,  and  draft-horses. 

The  amount  of  prizes  offered  was  $30,000.    Only  exjierts     prices  offered 
rere  allowed  to  act  as  jurors,  and  their  awards  seemed  to  £>reee.®^*^*^**  *^* 
rive  more  satisfaction  than  is  usual  in  such  tests  of  animal 
Derit. 

There  can  be  no  doubt  that  the  results  of  this  Exhibition 
vill  have  a  material  influence  on  the  future  breeding  of 
lorses  in  Europe,  and  it  should  have  its  influence  in  this         Fallacy  of 
country  on  the  masses  of  stock-raisers  by  convincing  them  chan^feauits!^'^ 
af  the  fallacy  of  breeding  for  chance  results.    It  is  true  we 
have  well-established  breeders  of  all  classes  of  stock,  but 
bow  few  of  the  many  have  fixed  principles.    But  very  few 
of  those  who  attempt  to  make  improvement  by  selecting 
and  crossing  succeed  in  arriving  at  anything  that  is  perma- 
nent, on  account  of  the  want  of  patience  and  perseverance        systematic 
in  the  one  direction.    It  is  a  difficult  task  under  the  most  vcrance  necesaa- 
favorable  circumstances.    One,  two,  or  three  crosses  are^^" 
tried  in  a  certain  direction   with  partial  success,  when, 
instead  of  continuing  on,  some  new  project  presents  itself, 
and  a  new  cross  is  attempted  and  all  is  lost. 

The  breeding  of  live  stock  is  a  science  or  profession  that 
Quires  study  and  experience,  and  cannot  be  outlined  in  an 
essay.  When  our  agriculturists  and  stock-raisers  study  the  Proapeotiveim- 
prineiples  and  act  in  concert,  as  is  now  being  done  in  Eu-  ^SaitS^tea.  ^ 
^^Pe,  the  stock  interest  in  our  country  will  apx)reciate  in 
value  and  become  a  much  greater  source  of  revenue  to  our 
people. 

In  coucluding  the  report  of  my  observations  at  the  Exhi-      Acknowiedg. 
^ition  I  desire  to  say  that  I  was  everywhere  kindly  received  ^^^ 
"y  the  officials  and  exhibitors,  every  opportunity  being 
horded  me  to  gain  the  information  that  I  desired. 

SAMUEL  DYSART, 

Additional  Commissioner. 
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[Extract  fh>m  the  Official  ClaMiflcation.  J 

NINTH  GEOUP.— HORTIOULTTJRE. 

CLASS  85.— CONSERVATORIES  AND  HORTICULTURAL  APPARATUS. 

Gardeners^  nurserymen's,  and  hortiooltnrists'  tools. 
Apparatus  for  watering  and  keeping  turf  in  order,  etc. 

Large  conservatories  and  apparatus  appertaining  thereto.    Room  and  window  cson- 
servatories. 
Aquariums  for  aquatic  plants. 
Fountains  and  other  means  for  ornamenting  gardens. 

CLASS  86.— FLOWERS  AND  ORNAMENTAL  PLANTS. 

Species  of  plants  and  examples  of  culture  exhibiting  the  characteristic  types  of  the 
gardens  and  dwellings  of  each  country. 

CLASS  87.— VEGETABLES. 

Species  of  plants  and  examples  of  culture  exhibiting  the  characteristic  types  of  the 
kitchen  gardens  of  each  country. 

CLASS  8a— FRUIT  AND  FRUIT  TREES. 

Species  of  plants  and  specimens  of  products  exhibiting  the  characteristic  types  of 
the  orchards  of  each  country. 

CLASS  89.— SEEDS  AND  SAPLINGS  OF  FOREST  TREES. 

Species  of  plants  and  specimens  of  products  illustrating  the  processes  followed  i& 
each  country  for  planting  forests. 

CLASS  90.— PLANTS  FOR  CONSERVATORIES. 

Illustrations  of  the  mode  of  culture  adopted  in  various  countries,  with  a  view  el'ic^^ 
to  pleasure  or  to  utility. 

3^14 


REPORT  ON  HORTICULTURE. 


iving  in  the  city  of  Paris  on  the  30th  of  April,  the  day    Agsigument  to 
the  formal  opening  of  the  Universal  Exposition  of  °  ^* 
[  was  instructed  by  the  Commisioner-General  to  take 
nations  and  report  upon  the  subject  of  Horticulture  aa 
ented  in  the  Exposition  in  Gronp  IX. 

exhibitions  of  plants,  trees,  or  fruit  were  made  by  citi-  ^     ,^  ^5?*?*^ 

•^  '  '  ^  from  the  United 

f  the  United  States  in  this  group,  and  only  two  were  states. 
I.    The  first,  specimen  plants  of  a  new  variety  of 
)erry  named  "  Forest  Rose,"  by  Leo  Weltz,  of  Wil-  i^^^f  *™^*^"^ 
)n,  Ohio,  were  injured  by  being  wet  with  sea- water 
ocean  voyage,  and  entirely  lost  by  neglect  after  their 
I  upon  the  Exposition  grounds. 

other  was  a  choice  collection  of  American  grape-vines,    Grapevines. 
J  Bush  &  Son,  and  Meissner,  of  Bushberg,  Mo.    These 
were  received  in  excellent  condition,  but  were  not 
(I  to  be  placed  upon  exhibition  or  planted  within  the 
ition  grounds,  from  fear  that  they  might  be  infested 
ae  Phylloxera  vastatrixj  and  they  were  destroyed,  by     Destroyed  by 
ptory  orders  from  the  French  authorities,  before  my  French  ^^authorft 
I.    1  was  informed  by  Dr.  McMurtrie  that  these  vines  l^phiih^a!^^ 
pparently  healthy,  and  that  the  Commissioner- General 
otested  against  their  destruction,  and  requested  thq^t 
lould  be  examined  by  a  French  expert  to  ascertain 
'ue  condition.    This  was  refused,  and  nothing  short  of 
mediate  destruction  of  the  whole  collection  would  be 
ed,  and  they  were  accordingly  burned.    This  action 
French  officials  seemed  unjust  and  inconsistent,  in 
f  the  fact  that  American  grape-vines  and  cuttings    Great  importar 

.,.,■,•  J.      -u         'ii*  'XT.*     xi_     tion  of  American 

►een  imported  into  their  country  by  millions,  within  the  grape-vines  and 

ve  years,  and  that  vine-growers  in  some  of  their  most  ^^^  "^*' 

ant  wine  growing  districts  are  largely  planting  these 

can  vines  as  their  only  remedy  against  the  Phylloxera^ 

is  devastating  their  vineyards  by  killing  their  native 

es. 

erward  learned  that  the  Phylloxera  had  not  yet  been        .  Great  de- 

stmotion  of  vine- 

ed  in  the  immediate  vicinity  of  the  city  of  Paris,  yards  in  south 
gh  in  the  southern  portion  of  France,  bordering  upon  tJS  PAjS^m.  ^ 
iditerranean  and  upon  both  sides  of  the  river  Bh6ne, 
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GBiitoii^mJon*^^'^®^^^®  ^^  acres  of  vineyards  liave  been  destroyed. 
the   deefcruction  Gaston  Bazille,  of  the  Society  of  Agriculturists  of  Fran 

of  French   vine-  '  •/  o 

yards    by    the  in  an  ftddrcss  before  the  society,  in  the  city  of  Paris,  on  t 

Phylloxera.  '  ^  ' 

14th  of  June,  187S,  stated  that  28  departments  of  Frau^ 
were  more  or  less  invaded  by  the  Phylloxera^  and  tk  ^ 
288,000  hectares  (711,648  acres)  of  vines  were  completfel 
destroyed,  as  shown  by  official  returns  for  the  last  ye£^ 
Since  that  time  the  area  had  considerably  increased,  acic 
the  insect  pursues  his  march  with  resistless  and  dishearten. 
Rateofincreaaeing  regularity.    lu  the  department  of  H^rault  the  advance 

area.*  *  is,  cvcry  year,  from  12  to  15  kilometers  (7  to  10  miles)  from 

east  to  west. 
Experiments     It  is  in  this  rcgiou  that  American  vines  are  being  planted, 

^nL.  '^'°®'*®^  both  for  experimental  vineyards  and  for  stocks  upon  which 

to  graft  the  French  varieties  of  grapes,  in  the  belief  that 
the  roots  of  many  American  varieties  have  the  ability  to 
resist  successfully  the  attacks  of  the  Phylloxera. 

f  the  *  *Tnd»  on     ^^®  ^^^  bcforc  the  opcuiug  of  the  Exposition,  the  portion 
^e  day  of  open-  of  the  grouuds  betwecu  the  Trocad^ro  Palace  and  the  main 

Exposition  building  were  in  a  very  unfinished  and  incom- 
plete condition  on  both  sides  of  the  river  Seine.   Large  spaces 
of  the  ground  were  bare,  and  thousands  of  plants,  trees, 
and  shrubs  were  lying  around  unplanted,  some  in  pots  and 
tubs,  and  others  with  their  roots  in  earth  in  wicker  baskets 
or  bound  in  matting.    Others,  including  large  trees  20  feet 
to  30  feet  in  height,  were  coming  in  on  wagons  and  trucks- 
There  was  a  partial  clearing  up  of  the  grounds  for  op^' 
ing  day,  the  1st  of  May ;  but  the  ornamental  planting  anA 
laying  out  of  the  space  between  the  Trocad^ro  and  the  larff^ 
Exposition  building  was  not  completed  for  some  week^ 
afterward. 
Bapid  pjjjp*™-    A  month  later,  the  planting  was  nearly  complete,  and  hani ' 
of  lawna,  walks,  somc  flower-bcds,  tastefully  arranged  groups  of  shrubbery" 

and  smooth,  green  lawns  occupied  the  space  that  had  beer^ 
so  recently  bare,  rough,  and  unsightly.  The  rapidity  witli^ 
which  the  French  gardeners  transformed  rough  and  barren 
spaces  to  smooth,  green  lawns  was  quite  remarkable.  The 
ground  was  carefully  worked, producing  a  fine,  even  surface, 
then  sown  thickly  with  rye-grass  {Lolium  perenne),  and  cov- 
ered with  a  light  coating  of  rich,  black  compost.  When 
rains  wei*e  not  suffiicent  to  keep  the  ground  in  proper 
condition,  artificial  sprinkling  was  used,  and  in  eight  or 
ten  days  the  grass  appeared,  and  very  soon  afterward  the 
ground  was  densely  covered  and  lawn-mowers  were  in  re- 
Bye-graaa  quisitiou.  Thcsc  lawus  of  ryc-grass  were  very  beautiful ; 
the  turf  thick,  soft,  and  close,  and  the  color  a  verj^  bright 
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and  pleasing  shade  of  green.  For  immediate  effect  it  is 
Tery  desirable,  but,  unfortunately,  this  variety  of  grass  will 
not  endure  severe  winter  freezing,  and  for  permanent  lawns 
would  not  answer  in  northern  localities  in  the  United  States. 

On  each  side  of  the  main  walk  leading  from  the  Troca-    Border  beds  of 
d^ro  to  the  Exposition  building  were  long  beds  or  borders,  ^"*"  ^  ^ 
edged  with  very  finely  grown  pansies  in  great  variety  of  color 
and  variegation,  and  with  blooms  2"  to  3*'  in  diameter^ 
the  centers  of  these  borders  were  filled  with  gillyflowers,  the  guimowera. 
outer  edge  next  the  pansies  a  ribbon  line  of  white,  the  mid- 
dle solid,  in  various  shades  of  red  and  purplish  crimson,  quite 
pretty  and  effective. 

For  early  planting  and  immediate  effect,  for  small  ^or-^P^wj^^^j^^^i™ 
ders,  in  angles  and  smaller  spaces,  daisies  were  also  used,  bordersandbedn. 
arranged  tastefully  in  separate  colors,  in  ribbon  lines,  with 
masses  of  deep  color  in  the  center.  There  were  also  large 
beds  of  cinerarias,  in  every  variety  of  shade,  color,  and  va- 
riegation, from  pure  white,  through  all  gradations  of  blue, 
purple,  and  crimson,  to  violet -purple,  so  dark  as  to  appear 
^ost  black,  variegations  white  with  black  center,  and  many 
others.  Very  pretty  effects  were  also  produced  by  massing 
the  miinulus  in  small  beds,  also  the  tropaeolums ;  some 
larger  beds  of  Tropaeolum  miniM  in  great  variety  of  color, 
the  Tom  Thumb  or  dwarf  varieties  at  the  edges  and  the  tall- 
growing  kinds  gradually  rising  towards  the  center,  pro- 
wincing  an  attractive  and  brilliant  effect. 

The  grandest  display,  however,  was  made  at  the  opening  ^j,JJ*^JJ^»j^^ 
^d  during  the  earlier  days  of  the  Exposition  by  the  almost  dendrona. 
^limited  use  of  rhododendrons.    Thousands  of  these  mag- 
nificent shrubs  were  used  with  charming  effect,  both  singly, 
no  fine  specimen  plants,  and  also  massed  in  long  oval  beds 
^  various  portions  of  the  spacious  grounds.     Specially 
Worthy  of  notice  were  the  large  borders  on  either  side  of  the 
nn^n  entrance  to  the  large  Exposition  building  facing  the 
■*^**ocad6ro  towards  the  north,  and  extending  the  whole 
*ftii^h  of  this  end.    These  beds  were  eight  in  number,  oval 
^  tiorm,  rising  gradually  from  the  outside  to  the  center,  and 
Panted  with  thousands  of  plants  from  3'  to  G'  or  8'  high,  all 
^Uiirably  grown,  artistically  arranged,  and  covered  with 
^>'Tiads  of  exquisite  blooms  in  every  shade  of  color  and  va- 
^^§ation  common  to  this  regal  flower.    The  effect  was  beau- 
^^^1  beyond  the  power  of  words  adequately  to  describe.  In 
^^other  i>art  of  the  grounds  a  large  bed  of  pure  white  rhodo- 
dendrons was  also  very  beautiful,  and  attracted  the  atten- 
^*On  from  a  great  distance.    This  bed  was  also  oval  in  form, 
^^out^lOO'  long  and  perhaps  30'  in  width,  a  large  plant 
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la^o^f  rhododtn^  somc  6'  high,  a  mass  of  pure  white  bloom,  forming  the 
(Irons  ter.    A  thousand  plants  of  the  same  variety,  and  all  in  pe 

feet  bloom,  were  massed  in  this  bed,  the  lower  ones  at  tW^  ^ 
outer  edge,  and  all  graduated  towards  the  center  plan^i^ 
forming  a  dense  and  continuous  sheet  of  pure  white,  inte  .z^-. 
mingled  only  with  the  shining  green  of  the  foliage.    The^^e 
floral  exhibitions  were  made  by  Vilmorin,  Tmffaut,  Moste-:^ 
Paillet,  and  others  well  known  in  America  as  well  as  in  IL  xi- 
rope.    In  a  smaller  way,  and  bordering  the  various  walks  ij, 
all  directions,  were  very  pretty  and  eifective  beds  of  brilliai:^  t 
Poppies,  na«-  colorcd  popuics,  also  of  nasturtiums  and  of  Asperula  odora^tn, 
sam  veronicas,  white  and  yellow  alyssum,  and  of  the  Prtmte7tf 

ni^™'*^  «'^*- Jopontca.  in  greater  variety  of  color  than  I  had  before  seen. 
There  were  whole  beds  of  this  latter-named  flower  in  various 
shades,  from  white  with  delicate  lemon  eye,  through  varied 
gradations  of  rose,  pink,  and  red,  to  darkest  purple.    Solid 
Pansies.         bcds  of  pausics,  also,  with  flowers  of  enormous  size,  each      ft. 
bloom  from  2"  to  3''  in  diameter,  were  very  interesting, 
from  their  infinite  variety  of  color  and  variegation. 
Parterres  and     Also,  through  the  avcuucs  of  the  main  building  and  in 
evergreen?,  fofi- cvcry  available  uook  and  corner  about  the  various  supple 
gSuSnms*'  *°  mentary  buildings,  fountains,  and  statues,  little  parterres  and 

plantations  of  flowering  and  ornamental  foliaged  plante 
arrested  and  delighted  the  eye.  Beautiful  ornamental  ever- 
greens, azaleas,  geraniums,  and  pelargoniums,  in  great  vv^- 
riety  of  foliage  and  color,  were  used  with  fine  effect. 

In  the  portion  of  the  ground  bordering  the  river  Sein^i 
which  had  been  recently  filled  up  from  10'  to  2(K,  the  gra^' 
ing  and  planting  was  very  creditable  to  the  skill  of  tt»-^ 
French  gardeners.    Within  the  space  of  a  few  days,  niceB'-3 
graveled  walks  were  made ;  beautiful  flower-beds  in  bloon^^^^ 
edged  with  fresh,  green  sod  5  rows  and  masses  of  evergreei^^ 
Planting  of  and  Ornamental  shrubs.    Large  magnolia  trees  from  KV  t^^^^^^ 
large  ornamental  ^q,  ^^  i^eight,  horscchestnuts  and  Other  trees  from  W  to 

high,  were  transplanted  with  a  degree  of  success  quite  x^^'  \ 
imuS  ^'  *^**^  markable.    There  were  probably  not  less  than  60  acres,  out:^ 
side  of  the  great  Exposition  building,  occupied  by  the  varioui^ 
nurserymen  and  florists  in  the  neighborhood  of  Paris  in  dis 
plays  of  specimen  shrubs  and  trees,  rare  evergreens,  flow- 
ering and  ornamental  foliaged  plants,  fruit  trees  trained  iu^^ 
fanciful  shapes,  climbing  plants,  and  also  collections  of  thC^ 
forest  trees  of  various  countries. 
variety^oMo?iS     ^  ^^^^  attractive  feature  in  the  ornamentation  of  thc^ 
and  color.  grouuds  was  the  planting  of  flower-beds,  tastefully  arrangec^^ 

in  great  variety  of  form  and  color,  some  of  which  may  bc^ 
worthy  of  record.    Very  pretty  effects  were  produced  in  ova^ 
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nd  circular  beds  by  edging  with  pyrethmm  golden  feather,  th^^^x'^^^oS 
allowed  by  rows  of  begonias  in  different  varieties,  rising  grounds. 
Xudually  towards  the  center,  which  was  massed  with  low- 
growing  ornamental  shrubs  of  various  kinds. 

Small  oval  beds  of  zonal  geraniums  were  also  formed  by  junJ""*^  ^®^"° 
aassiug  a  single  variety  of  marked  and  distinct  character, 
he  beds  being  lirst  cut  out  of  the  green  lawn  and  slightly 
aised  at  the  center.    The  following  were  among  the  most 
emarkable : 

!No.  1.  A  sample  bed  of  a  new  zonal  geranium  of  1878, 
'Joseph  Dubois''  {M&sard)^  was  noticeable  for  dwarf,  com- 
pact habit,  well-formed,  medium  large  flower,  of  intense  ver. 
nilioDscarlet. 

!No.  2.  "Flora  Millin"  (Mizard),  large  foliage,  with  broad 
olack  zone ;  large  flower,  with  white  petals  and  salmon-red 
throat,  edged  with  same  color.  Novel  and  pretty,  but  does 
not  appear  to  stand  well  under  hot  sun. 

i^o.  3.  A  close  ribbon-edge  of  silver-leaved  geranium ; 
center  filled  solid  with  geranium  "  Jouvier  de  la  Motte,"  of 
medium  dwarf  habit ;  foliage  crimped ;  zone  broad  and  dis- 
tinct; flower  and  truss  large;  color  deep  cherry-scarlet. 
A^pparently  a  fine  bedding  sort. 

No.  1.  Edge,  double  geranium  "Madam  Thibaut,"  rosy 
purple;  center,  " Pelleport,"  single  zonal  geranium,  in  solid 
uass,  a  brilliant  orange-scarlet,  with  large  flower  and  truss 
^nd  long  flower-stems.  Rather  straggling  in  habit,  not  com- 
pact enough  for  a  good  budding  variety,  but  verj-  brilliant 
u  color. 

No.  5.  A  long,  oval  bed,  edge  with  Centaurea  candidissima.    Centonrea«,  be 

1  ^  '  goniaSt    and    go- 

he  center  planted  close  with  red-flowering,  tuberous-rooted  raniums. 

•©gonias,  among  which,  at  regular  intervals,  were  planted 

t^ee-formed,  various-colored  geraniums,  both  double  and  sin- 

1^,  3'  to  4t'  high,  with  single  stems  and  spreading,  bushy 

eads. 

i?o.  C.  A  very  eft'ective  bed  of  large-flowering,  dwarf  cox-    Coxcombs, 
^lubs  {Celosia)  of  various  (».olors,  from  light  yellow,  through 
U^  gradations  of  orange,  crimson,  rose,  and  scarlet,  attracted 
^Uch  attention  for  its  large,  well-formed  bloom  and  brilliant 
c>l€r8. 

1^0.  7.  An  interesting  bed  of  tuberous-rooted  begonias.  Begonia*, 
^ith  large  and  brilliant  flowers,  including  "Vesuvius," 
'I*rince  of  Wales,"  "M.  Blenaime,"  very  large,  bright  red ; 
'iMnce  Leopold," remarkable  for  abundant  bloom;  anew 
double  variety,  Saltnonea  plenaj  light  red,  flower  quite  regu- 
^^,  four  large  petals  equidistant  and  uniform,  with  hand- 
sale rosette  in  center. 
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thT^II^Mmon     ^^'  ^'  ^^^^  ^^j  edged  with  silver-leaved  geraniam;  sec^^ 
grounds.  ond  TOW,  wide  band  of  *' Madam  Thibaut,''  double  geranioi^^ 

Geraniums.  ^^  dwaif  habit  iind  free-blooming,  light,  rosy  purple;  cei 
ter  massed  with  geranium  Ouillem  Mangilliy  semi-doabK 
very  dark  cherry-scarlet,  and  free-bloomer. 

Annunu.  Somo  vcry  fine  displays  of  annual  flowers  from  seed,  ^  ^ 

great  variety,  tastefully  arranged  under  handsome  tents  or 
awnings,  were  made  by  Vilmorin,  Andrieux,  &  Co.,  and  ^. 
Lecaron. 

Chancre  of  ftow-     The  loug,  oval  bcds  on  each  side  of  the  walk  from  the 

enng    plants  as  *" 

*^^*^"  ^™  Trocaddro  to  the  Bridge  of  Jena,  that  were  filled  with  stoclw 

or  gillyflowers  at  the  opening  of  the  Exposition,  were 
changed  by  removing  the  first  plants  as  soon  as  they  de- 
clined in  bloom,  and  replacing  them  with  solid  masses  of 
Coletis  VersJiaffeUiiy  edged  with  a  band  of  Onaphalium  la- 
natuMy  its  silvery  white  foliage  contrasting  finely  with  the 
dark  crimson-maroon  of  the  coleus,  and  remaining  perma- 
nently effective  and  handsome  to  the  close  of  the  Exposition, 
nowerbeds  in     Thcsc  omamcutal  oval  flower-beds,  standing  in  promineat 

lawns     or     Imr-  '  e»         r 

(lorcii  with  turf,  relief  upon  green  lawns,  or  where  planted  in  parks  sur- 
rounded by  gravel  walks,  edged  with  a  broad  band  of  green 
turf,  arc  very  characteristic  in  French  gardening,  and  are 
found  not  only  in  the  Exposition  grounds,  but  in  the  public 
and  private  gardens  and  i)arks  throughout  the  city  of  Paris. 
Some  were  qrdte  simple,  depending  for  effect  upon  tb^ 
beauty  of  single  varieties,  made  impressive  by  being  massed 
in  large  quantity ;  others  using  plants  in  great  variety,  dis^ 
similar  in  color  and  form,  in  sharp  contrast.    A  bed  in  Parl^ 
Monceau  wa«  very  striking  and  unlike  any  other  I  had  seen^ 
A  gently  raised  oval,  cut  from  bright-green  turf,  was  closely" 
edged  with  blue  lobelia;  the  center  filled  with  "  Mrs.  Pollock" 
golden  tricolored  geraniums,  regularly  alternated  with  Achy- 
ranthus  Lindenii  and  lobelia,  compactly  massed  together. 
ri^"^T*  f     Throughout  all  the  avenues  of  the  Exposition  building 

along  th45  walks  aud  bordcriug  the  walks  in  the  grounds  about  the  Trocad^ro 

and   around   the  -i-i-i. 

detaciieti   buUd- and  the  mauy  supplementary  buddings,  bazaars,  caf^s, 

greenhouses,  and  national  structures,  there  were  long  bor- 
ders and  ribbon-lines  of  flowers  in  great  variety  of  design, 
generally  tastefully  arranged,  and  kept  in  perfect  order 
duinng  the  whole  period  of  the  Exposition.  Some  beds 
planted  thickly  with  variegated  petunias  were  quite  pretty. 
Borders  also  along  the  sides  of  buildings  were  formed  with 
an  outside  line  of  grass  next  the  walk ;  then  a  row  of  vari- 
egated aly»»>sum,  followed  by  two  lines  of  pyrethmm  golden 
feather ;  then  a  wide  band  of  PeriUa  NankinensiSy  finishing" 
with  a  closely  planted  row  of  cannas  next  the  wall.    Another 
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of  similar  character  was  formed  by  an  oatside  line  of  turf ,,  ^o^r.^"on 

"^  the     EzpoBitioa 

as  before,  followed  by  lines  of  lobelia,  Ceniaurea  candidissima,  grounds, 
scarlet  geraniums,  single  white  pyrethrura,  with  a  back- 
ground of  cannas,  rising  next  the  wall  or  building. 

Other  beds  were  of  oval  form,  edged  with  grass ;  an  oat- 
side row  of  zonal  geraniums,  salmon  center,  with  white 
edge,  succeeded  by  a  line  of  brilliant  scarlet  geraniums ;  the 
center  filled  with  a  miscellaneous  collection  of  flowering 
plants,  such  as  begonias  and  fuchsias,  petunias,  calceolarias, 
colens,  and  various  others. 

Around  the  base  of  the  colossal  head  of  copper,  intended        The  border 
for  an  electric  light  or  beacon  for  Kew  York  Harbor  was  a  th^coioBaaruSd 
very  pretty  border ;  front  line  Mesemhryanthemum  crystalli-  ^ed  for  New 
nurn,  or  ice-plant,  followed  by  a  band  of  alternauthera ;   **'     ^ 
then  a  line  of  Centatirea  gymnocarpa  ;  a  row  of  dwarf  fuch- 
sias, followed  by  a  row  of  taller  growth  of  the  same,  fin- 
ishing with  a  closely  planted  row  of  oleanders,  in  red  and 
vf hite,  alternate.    All  these  borders  were  planted  with  dwarf 
or  low-growing  plants  next  the  walk,  each  alternate  row 
rising  higher  in  regular  gradation,  the  tallest  plants  being 
either  next  the  walls  or  sides  of  buildings  or  at  the  center 
of  the  beds,  according  to  the  different  construction  or  pur- 
pose for  which  they  were  intended. 

A  large  oval  bed,  about  4'  wide  and  20'  long,  planted 

solid  with  the  golden   tricolored  geraniums  "  Mrs.   Pol- 

iock,"  was  very  pretty  and  effective,  both  near  by  and  at  a 

<iistance,  retaining  the  beautiful  variegation  of  its  foliage 

3ncl  showing  an  abundance  of  brilliant  scarlet  bloom. 

-^  very  pretty  ornamental  bed  in  the  grounds  near  the  AoweSSS*"*^ 

About    lOO    foot    In    loncTth. 


Ribbon    Bed    of   FlowerlncT    Plcvnta, 


CRASS 


r       FOUNTAIN       *)  PLAT. 


oxtendinff    quite    liround    enclosure. 
Fig.  1. — Ornamental  flower-bed. 

^  ^alon,''  or  Palace  of  Industry,  surrounded  by  tall  trees — 

^^^s,  planes,  and  horse- chestnuts — not  too  ornate,  will  illus- 

^^te  the  character  of  French  gardening  in  this  direction. 

^  the  center  of  the  space  represented  by  Fig.  1  stands  a 

s^all  fountain.    The  whole  inclosure  is  surrounded  by  a 

^^^,  neat  iron  railing,  inside  of  which  is  a  narrow,  clean 

gravel  walk,  bordered  by  a  belt  of  ivy,  compactly  grown, 

^bout  V  wide ;  then  a  row  of  white-flowering,  tuberous- 


352 


UNIVERSAL   EXPOSITION    AT    PARIS,  1878. 


the^'^'E  ^*^5on  ^^^^  bcgouias,  followed  by  a  row  of  light  rose-colored 

grounds. 


Gkometxic 


flower-beds. 


uosegay  geraniams.    Next,  a  row  of  brilliant  scarlet  zonf 
geraniums,  succeeded  by  white  artemisia,  which  complet 
one  side  of  the  band,  gradually  rising  to  the  center  hn 
which  was  composed  of  tall-growing  fuchsias  and  cannas 
alternate  succession.    From  this  center  line  of  fuchsias  ai:^^ 
cannas  the  same  order  of  succession  was  observed  on  tli^ 
inside — white  artemisia,  scarlet  zonal  geranium,  rose-coJ. 
ored  nosegay  geranium,  white-flowering  begonias,  finishing 
with  ivy,  and  the  path  or  walk  of  white  gravel.    The  inside 
smooth,  close,  green  turf,  surrounding  the  fountain. 

There  were  also  in  the  Exposition  grounds  several  highly 
artificial  flowerbeds,  in  regular  geometric  figures  cut  oat 
of  the  grass,  and  filled  with  lines  of  various  colored  flow- 
ers or  variegated  foliaged  plants,  and  which  were  curioas^ 
rather  than  tasteful  or  beautiful.  A  sketch  of  one  of  these 
performances  (Fig.  2),  which  surrounded  a  statue  in  the 


Fig.  2. — Geometric  flower-bed, 

grounds,  will  give  a  better  idea  of  their  general  character 
than  could  be  conveyed  by  simple  description.    Althougli 
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tich  skill  and  labor  was  expended  in  forming  and  planting  th?**^J^uoS 

ese  geometric  bods,  the  effect,  when  finished,  was  unnat-  groontu. 

ol  and  far  less  pleasing  than  the  more  simple  and  onam- 

tious  flower-beds  and  masses  of  shrubbery  which  snr- 

anded  them,  and  some  of  which  have  been  heretofore  de- 

ribed. 

1st  Outside  row  of  echeverias,  carried  around  the  whole  -       ooometric 

'  flower-beU.    Fig- 

xjuraference  of  the  bed.  2d.  Pyrethnim  prince's  feather,  ure  2. 
How,  feathery  foliage.  3d.  Altemanthera,  variegated 
liage,  red,  purple,  orange,  and  green.  4th.  Another  row 
pyrethrum  prince's  feather.  5th.  Filling  up  to  center 
pcle,  blue-flowering  lobelia.  6th.  Center  of  small  circles, 
L  agave,  bedded  in  green  moss.  The  other  plants  carried 
ound  the  whole  figure  in  circular  lines  and  in  regular  or- 
jr.  The  center  masseil  with  closely  planted  variegated 
itanias. 

There  were  two  or  three  more  similar  works  in  different 
irts  of  the  grounds,  some  even  more  ornate  and  artificial 
character,  but  which  did  not  seem  to  me  worthy  of  more 
)ecial  mention  or  description. 
Some  oval  beds  of  brilliant-colored  double  zinnias  of  va-  ,   o^^  i>®ds  of 

zinnias. 

0U8  shades  were  quite  pretty,  the  dwarf  Mexican  variety 

iing  used  for  edging,  the  center  filled  with  the  taller-grow- 

g,  larger  sorts,  in  thickly-planted  masses  quite  covering 

le  ground. 

A  similar  bed,  edged  with  silver-leaved  geraniums,  fol-    Geraniums. 

^ed  by  a  band  of  double  rose-colored,  and  the  center 

led  with  brilliant  scarlet  zonal  geraniums,  with  a  sur- 

Qnding  of  bright-green,   closely-shaven  turf,  was  also 

owy  and  attractive. 

Another  long,  oval  bed,  cut  from  the  lawn  and  planted ,    zomx  geran 

At  iiitna. 

wrely  with  one  variety — the  bicolor  zonal  geranium 
Jueen  Victoria'' — ^was  both  striking  and  effective;  the 
^n  and  yellow  foliage,  with  dark-brown  zone  and  abun- 
^t  bright-red  bloom,  affording  a  fine  and  pleasing  con- 
^t. 

^  circular  flower-bed  about  30'  in  diameter,  both  novel  gc^himl,^sTud' 
1  pretty,  was  formed  by  covering  the  ground  thickly  with  ^^^j^^g  ^^ 
arf,  low-growing  plants  of  scarlet-flowering  geraniums, 
•m  6"  to  12''  high,  the  lower  plants  at  the  outer  edges,  ris- 
l  evenly  to  the  center  of  the  bed,  and  forming  a  kind  of 
dergrowth  to  the  tall,  tree-shaped  geraniums  which  were 
anted  at  regular  intervals  of  tw  o  or  three  feet  throughout 
>  whole  extent.  These  tree  geraniums,  in  double  and  sin- 
e  varieties,  were  trained  to  single  stems,  3'  to  4'  high,  with 
23  p  E VOL  5 
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thr^^™tition  r^^^^j  bushy  heads,  and  were  in  full  bloom,  in  great  va- 
groimds.  riety  of  color,  each  plant  a  handsome  specimen. 

The  two  long,  open  avenues  running  the  whole  length  of 
the  main  Exposition  building,  on  each  side  of  the  section 
devoted  to  the  exhibition  of  the  fine  arts,  and  which  occu- 
pied the  central  portion  of  the  great  structure,  were  lined 
on  each  side  with  handsome  borders  of  flowers,  generally 
artistically  and  tastefully  displayed.  Along  the  "  Street  of 
m^^buiiaSijin^^*^^"^''  these  beds  were  formed  by  planting  a  narrow  belt 
chkmp  de  ^ra,  ^f  gijort  grccu  turf  in  front,  next  the  walk,  followed  by  rows 

of  echeverias,  golden  pyrethrum,  or  some  distinct  low-grow- 
ing plant ;  then  inside,  and  extending  to  the  waUs  of  the 
buildings,  a  mixed  collection  of  flowering  plants,  gradually 
rising  from  the  front,  composed  of  brilliant-colored  gera- 
niums, double  and  single.  At  regular  intervals  the  orna- 
mental silver-leaved  geraniums  were  introduced,  and  on 
each  side  of  the  various  doors  and  side  entrances  along  th< 
avenues  were  tall-growing  palms.  At  intervals  of  6'  or  ft* 
and  breaking  the  monotony  of  these  long  borders,  wen 
larger  plants  of  Hibiscus  grandifloraj  musas,  ricinus,  can 
nas,  and  small  palms,  the  intervening  spaces  closely  filler 
with  assorted  geraniums,  ftichsias,  yellow  calceolarias,  whit 
pyrethrums,  heliotropes,  and  begonias  in  variety.  Ever 
Nationv'^'''*  «^ available  space  along  this  "Street  of  liTations,"  and  its coi 
responding  and  parallel  avenue  on  the  other  side  of  tb 
Fine  Arts  Section,  and  all  the  spaces  in  front  of  the  varioa 
national  buildings,  were  filled  with  handsome  groups  <■ 
plants  and  shrubbery  and  tasteful  flower-beds  in  varioc 
styles  of  ornamental  planting.  Midway  upon  these  cent< 
avenues,  and  occupying  a  central  position  in  the  gie^ 
building,  stood  a  handsome  structure,  built  by  the  cit: 
p?l!ri?^bI£ciiL  ^^^^^  named  the  "  City  of  Paris."    At  each  end  of  this  boil^ 

ing  were  two  long  squares,  separated  by  walks  betweei 
and  leading  to  the  main  entrances.  These  squares  wei 
edged  by  low  ornamental  iron  railings,  succeeded  by 
belt  a  foot  wide  of  close,  short  grass ;  then  a  row  of  vari 
gated-leaved  alyssum  {Koniga  mariUma  variegata)  followc 
by  a  row  of  dwarf-growing  brilliant  scarlet  geraniuna' 
then  a  row  of  taller  rose-colored  geraniums ;  at  the  cent< 
a  broad  band  of  white  pyrethrum,  broken  at  regular  intc 
vals  by  taller  canuas  and  fuchsias  planted  alternately.  O 
the  inside  of  this  center  bands  rose-colored  and  scarlet  gen 
niums  and  the  Koniga  niaritima  completing  the  line,  whic^ 
extended  entirely  around  the  squares.  The  central  \x>Ttioi 
of  these  squares  was  occupied  by  large  ornamental  vas^ 
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oontainiDg   haadsome  palms,  wMch   were  surrounded  by 
smooth  aud  well-kept  grass. 

Great  skill  was  also  displayed  in  several  portions  of  the 
Exposition  in  tlie  building  of  artificial  rock -work,  forming  gqunria. 
grottoes,  caves,  aquaria,  et«.,  of  cement  aud  a  rough,  per- 
008,  hard,  and  very  durable  stone  found  in  the  vicinity  of  ,^9^'^ 
Paris.    9ome  very  pretty  effects  were  prodaced  by  ptant-  pImu- 
ing  trailing  vines  and   shrubs,  and  forming  cascades  of 
water  running  over  and  among  these  rocky  structures  and 
foiling  into  artificial  basins  containing  aquatic  plants.    This 
artificial  rock-work  is  evidently  ver>'  durable,  for  in  Park 
MoDceaii  nnd  other  places  about  Paris  are  structures  of  this 
kind  of  many  years'  standing,  apparently  as  perfect  as  when 
first  in»le.    This  is  probably  because  of  the  more  equable 
climate  and  compai-atively  moderate  winters,  for  works  of 
tbis  kind  do  not  seem  to  have  tbe  same  permanency  in  this 
wuntry. 

^ere  were  also  large  spaces  outside  the  Exposition  build-    Espaiiun 
'"goo  the  eastern  and  western  sides,  as  well  as  at  tbe  south 


■■  GUrry.    b.  Ohiny. 


Fio.  3.—EtpalierfiitU 


Slid,  occupied  by  horticultural  productions,  mostly  contrib- 
iit€id  by  large  commercial  nurseries  from  the  vicinity  of 
Paris. 


g.  AppU. 
Fio.  4. — Etpalierptach  and  apple  trrei. 

Several  interesting  collections  of  fhiit  trees,  trained  in 
XHue  of  the  fiuicifal  shapes  for  which  tlie  French  gardeners 
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^liave  been  long  celebrated,  attracted  tnnch  attention.  8eT- 
eral  of  the  most  characteristic  forms  are  shown  in  the  snc- 
ceediug  figures,  ^hich  Trill  give  a  more  intelligent  iden  of 
this  kind  of  work  than  an  elaborate  written  description. 


Fig.  5. — E$palier  pmr  trtt ;  horizontal  training. 

Horiionui     Of  thc  trecs  in  Figs,  3-14,  examples  «,  b,  and  e  were  made 

"*'  from  cherry  trees,  buttherewerealso both  pearandapplelrees 

trained  in  the  same  forms ;  examples  c,  d,  k,  I,  n,p,  9,  and 

r  from  pear  trees;  examples fr,  fe,  0,  a,  and  t,  apples;  eum- 

ples/,  m,  and  u,  peach  trees. 

Treiui>.  These  trees  had  been  trained  to  their  pecaliar  shapes  io 

the  nurseries,  and  were  transplanted  to  the  Expogition 
grounds  in  March  and  April.  As  represented  in  the  draw- 
ings, they  were  mostly  supported  by  light  wire  trellis,  upon 
which  the  limbs  were  spread  flat  or  fan-ahaped,  and  in  soiof 
cases  additional  supports  of  light  wooden  lath  were  tied  with 
willow  twigs  both  to  the  liml^  and  the  wires,  holding  iheOi 
in  position. 

'CoreiedtKUia.     Fig.  C  represents  a  covered  trellis  arranged  also  for  vide^ 
covering  where  additional  protection  may  be  needed,  »* 


shown  at  the  right.  This  trellis  was  formed  of  horizon'*^ 
wires,  as  represented,  crossed  also  at  regular  intervals  t'J' 
light,  npright,  wooden  slats,  to  which  the  limbs  of  the  tre^ 
were  fastened. 
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Fig.  7  represents  the  most  elaborate  work  of  this  kind  in  u^p*"^  ^^^ 
the  Exposition.    At  eacli  end  an  apple  tree,  with  the  lower 
limb  trained  in  "cordon"  in  front;  two  other  apple  trees, 
trained  in  doable  "  cordon"  for  a  low  line  in  front  of  the 


AvfU.      Ptaiik.    Ptaek.     Ftath.    Apflt.       Ptadi.  Apfit. 

Pig.  T. — OmaneKlal  walUtraining.     Peack  uritk  apple  eardon  in  front. 

»all  upon  which  the  principal  training  was  done,  with  five    ™^»"  training. 
peach  trees,  which  were  made  to  form  the  figures  as  repre- 
sented, and  which  figures  were  first  Bket«he<l  upon  the  wall 
behind. 


0.  Afpl*-  »■  Pi 

Via.  8.—Caiidelabnm-traiiii*g,faH-traiiiiiig,  and  spiral  Iraining. 


f'^llia,  differing  somewhat  from  example  I,  both  being  modi- 
fications of  what  is  called  the  "  candelabram,"  with  branches 
'tt  the  V  form.    Example  p  represents  a  pear  tree  in  spiral    | 
f'*riD,  not  on  trellis.    This  spiral  form  is  thought  to  inci-ease 
P^'xxiQctiveneBS,  and  is  given  by  training  to  an  iron  rod  of 
(lie  desired  shape,  which  is  planted  in  the  ground  near  the 
*tem of  a  young  tree,  which  i3  kept  tied  to  the  rod  as  its  growth 
Proceeds.    Some  specimens  of  this  spiral  training,  both  of  ap- 
ple and  pear  trees,  were  exhibite<l,  planted  in  pots,  showing 
^i^  productiveness  ui>on  quite  small  trees  in  very  limited 
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of^ra^t™."'"''  ^P^**-   ^'S-  %  example  q,  represeu  ts  one  of  these  treea  trained 
in  spiral  form  in  pote,  which  seemed  wonder- 
fully prodnctive  j  small  trees,  18"  to  20"  across 
and  i'  high,  beiiriug  ttom  10  very  large  to  30 
^  and  30  smaller  pears  to  the  tree.    Another 
^  style  of  spiral  training  applied  to  both  pear 
-  and  apple  trees,  more  frequently  to  the  former, 
.  will  be  found  in  Fig.  10,  r,  where  it  is  united 
1  with  the  "  cordon."     A  row  of  pear  trees  is 
'  planted  in  line,  bent  downward,  and  tnunMl 
upon  a  horizontal  wire  about  IS"  from  tbe 
ground.     When  the  growth  of  a  tree  reaches 
the  stem  of  the  next  in  the  row,  it  is  nnited 
with  it  by  grafting  or  inarching.     At  regular 
intervals  along  the  line  stakes  are  driven,  to 
Fio.  SI.  —  Spiral  which  a^re  bound  upright,  spirai  iron  rods,  atid 
in  pot.        to  these  rods  are  trained  limbs  from  the  "  coi 
don"  line,  forming  a  row  of  spiral  branches  growing  upward 
npon  the  horizontal -trained  trunks. 


Fig.  11. — «.  CT-Mifcrm- trained  lUmdard  apph  tree. 

Fig,  11,  «,  represents  an  apple  tree  with  four  l^fc— ^ 
branches,  trained  horizontally  iu  regular  X  or  cross, .  ' 
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short,  upright  shoots  at  regular  intervals.    This  fonn  iStmitOD! 

given  b,y  the  uae  of  two  iron  rods  (Fig.  12,  (),  which  are  bent  "««"■ 

upward  at   the  ends,  f  ;    ;    [    [    ^    |    [■   [■■]-y  |     ^   i  '  i 

traversed  by  three  iron  ^||fl    1|||||    f    fj— j 

wires,  to    which    are 

bonnd    light    wooden  *"'"■  l^-f-   Training framr. 

siats,  to  give  support  to  the  npright  shoots.    Fig.  13,  w,  rep. 

resents  iiu  apple  tree  trained  in  horizontal,  circular  form, 

tile  briiDcheB  radiating  from 

the  center  and  tied  to  wooden 

'aths  fastened  to  an  iron  rod 

St  the  circumference,  giving  a 

^t,  wheel-shaped  head  about 

^*'©  feet  from  the  surface  of 

^^  ground. 

B^g.   14  represents  a  favor-  Fio.  13.— b.  Cireular-trained  nland- 

'te  ii]etbo<l  of  training  peach  ■>"*  app'r  '"«■ 

^'^es,  with  a  "  cordon  "  of  apple  trees  for  a  front  line. 

5'ig.  15  represents  an  ornamental  tree  growing  in  a  box 
^  the  Garden  of  Acclimation,  and  is  introduced  as  a  speci- 
™fen  of  the  skill  of  the  French  gardeners  in  grafting  and 
'><%mpulating   the  growth    of    trees,  and   as  illustrating 


Fio.  U.—Biptilter  peaiA  trta,  with  coi-dan  of  apple  I 

tlieir  characteristic  fancies  in  this  direction.  Five  s"*^'!  ^ih^UJj'Sl''''^ 
trees  were  first  planted  near  each  other  in  the  box. 
At  a  foot  high  these  five  trees  were  made  to  unite  and  form 
one  atem ;  this  stem  afterwards  branched ;  then  two  stems 
<">  each  branch  twisted  like  a  cable ;  then  united  above  and 
forming  a  single  stem,  which  was  successively  broken  and 
formed  into  loops  of  different  shapes,  as  represented,  termi- 
nating in  an  even,  umbrella-shaped  head,  about  IS'  in  height. 

This  artificial  training  of  fruit  tribes  is  not  without  its  ad-    Aii"nt»K«  if 

.._  .  .     1  these    modes   of 

"Qtages,  and  is  by  no  means  merely  a  matter  of  taste  ortnininK. 

*Qcy.  Such  fonns  are  selected  as  will  cover  and  occupy 
'^*^9t  completely  the  waU  or  space  assigned  to  them,  and  at 
^^  same  time  induce  the  greatest  fruitfulness.    All  redun- 
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inaoffi^S^  dant  wood  is  pruned  away,  and  the  whole  energies  of  th 

tree  directed  to  the   production  of  the  greatest  ixwaibl 

amount  of  fruit. 

There  are  a  great  many  other  forms  of  training  aaed  b 

the  French    gardener 

Bome  much  more  elaboral 

than    thoee    describe! 

Some  also  are  not  adapte 

to  walls  or  trellia,  bat  i 

^  open  spaces  in  orchards  i 

i)  gardens,  and  the  cone,  tl 

^  quenoville  or  distaff  sha^: 

Tand  the   goblet  fonn  a 

most    common ;    but     i 

trained  with  great  regult 

ity,  and  forced  to  aasnn 

the  desired  shape  by  pm 

ing  and  tying,  and  the  m 

of  wires,  cords,  and  latl 

during  the  earlier  period 

of  growth.  VeryingenioD 

methods  are  often  used  t 

prodnce  symmetry  or  t 

ftimish  branches  npoo  pu 

ticular  portions  of  trees. 

Fig.  IG  represents  a  lim 

bent    over    and   inaruho 

at  the  point  of  crossing 

Supplementary  limbs  aT 

often    added  by  buddiu, 

and  grafting,   and   some 

times  young  trees  ar 

planted  near  by  in  conver 

lent  position,  and  tlie  top 

Inarched  to  supply  missin 

branches. 

e  tDifh  iitanhed    Figs.  17  and  18  sho- 

some  additional  and  ciiai 

acteristic  forms  of  training  i>ear  trees  employed  in  Frenc 

garOens;   Figs.  19,  20,  and  21  are  also  some  of  the  moi 

elaborate  styles  of  this  kind  of  work. 

This  kind  of  work  involves  much  care,  combined  wit 

both  taste  and  skill,  and  can  only  be  profitable  where  labc 

'"is  cheap  and  space  limited  and  valuable;  but  there  at 

many  places  in  gardens  and  yards  in  towns  and  cities  whe- 

unsightly  walls,  fences,  and  out-buildings  might  be  otilis* 
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by  some  of  these  methods  or  modifications  of  them,  and  ^^> 
covered  by  gnipe  viues,  peaches,  pears,  apples,  or  other 
fruits,  and  thus  be  rendered  not  only  pleas- 
ant to  the  eye,  but  sonrces  of  pleasure 
and  health  to  their  ovners  and  their  fam- 
ilies. 

Besides  these  apecimens  of  trait  trees, 
there  were  handsome  collections  of  roses 
in  great  variety,  both  of  the  standard 
form,  grafted  three  or  foor  feet  high  upon 
straight  stems  of  manetti  or  other  stocks, 
and  also  of  dwarf  varieties,  growing  upon  Fio- 
their  own  roots.  Also  many  large  and 
interestiDg  coUections  of  evergreen  and  deciduons  shrubs 


QnadrU 


Fib,  17, — Pear  tree*  trained  (n  V  ihape,  eroMtd. 
^od  tr«eiB,  climbing  plants,  together  with  the  smaller  fruits, 
*****  berries,  raspberries,  ete. 


PlO.  16.— Fmt  frM  eaHdelaintm 
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^-     It  would  be  imposaible,  even  were  it  desirable,  within  the 
limits  of  this  report,  to  give  a  complete  list  of  the  varioas 


tiunlntl. 


Fig.  19. — Fear  tret»  in  tpiral  cordont,  aitk  tKO  tiers  of  brancktm. 
exhibitions  in  this  line,  nnd  only  a  few  of  those  wlueli 
seemed  specially  worthy  can  be  noticed,  even  by  name. 


Fio.  SO. — Pear  tm  trained  in  palm  thape. 


Very  handsome  and  choice  collections  of  i-are  evergr 
from  the  nnrseries  of  celebrated  growers  in  the  vicinit^^^l^ 
Paris  were  tastefully  grouped  in  difi'ereut  parts  of  the  -^ 
position  grounds.  The  following  varieties  of  ilex  or  l*^^*^, 
were  among  the  most  ornamental  and  distinct  in  cbarac^V^ 

lUx. 
AqH^folium  aurtan  maaulatHm.  Jgui/oliuM  conlortiim. 

Batearicum. 
.^i^iil/bfiiim  oalamtflralitm  aunnint. 
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ptifoUum  dentatum  aureum, 
ferox, 

ferox  argenieum. 
ferox  aureum, 
flammeum  aureum. 
hifbridum  latifolium. 
lut€$cen8,folii8  variegaiis. 
latispino9um  ovaium. 


AquifoHum  marginatum  album, 
marginatum  aureu m . 
marginatum  hicolor. 
marginatum  robustum, 
pendulum  marginatum, 
aerratum. 
Wateriana. 
furcatum. 


Everffreens. 
Hollies. 


Fig.  21. — Method  of  training  on  galvanized  wire. 

Among  the  miscellaneous  evererreen  shrubs  and  trees  the  ^   ,  E^wpeen 

^  ^  BhruuB  and  trees. 

Uowing  were  very  beautiful  and  interesting ;  and  although 
any  of  them  cannot  be  grown  successfully  in  open  air  in 
©  Northern  States,  at  the  South  they  would  doubtless  sue- 
ed  and  bo  very  useful  in  ornamental  planting.  The  fine 
^ntations  of  large  magnolias  have  been  before  mentioned. 
^Uy  of  these,  from  1(K  to  15'  in  height,  were  planted  by 
Qis  Leroy,  of  Angers,  who  had  also  a  large  and  flourish- 
r  collection  of  Canielia  Japonica  planted  in  mass  in  the 
^Unds.    Also : 

'"•^fruni  SinennSf  a  very  pretty  evergreen  shrub,  with  white  bloom. 

ooriaoeum,  compact,  dense  green. 
*K«  CanadenMa  aurea. 

Sibemica^  fol.  variegata, 
baccata  elegantissima^  golden-tipped  foliage. 
bacoaia  Dovaatonii,  very  handsome,  with  red  berries. 
^  orientalia  compacta  and  oompacta  variegata. 

orientalis  aurea. 
^^M  eleganUaaima  variegata^  handsome  tree-box. 
aempervirens  compacta,  fol.  aurea  variegata. 
Japonica  aurea,  variegation  indistinct. 
myrti/oUa  glauca,  compact,  dark  green,  pretty. 
^'f^ospora  plumosa  aurea. 

piaifera  var.  aurea, 
luteaoena. 
obtuaa. 
plumoaafiava. 
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^KTmnmBeUnoBporafiliformis, 
Borabs  and  trees.  , 

elegant, 

JuniperU  SinetuiB  alba, 

(kmanthuB  ilicifoUuB  (holly-leaved). 

aqutfolius, 

latifoliw  varUgatiu,  very  pretty. 

nanus  variegattiB, 

Salitlmria  adiant\folia,  fol.  variegata, 

RhamnuB  alatemutf  foliis  argenteia, 

Hedera  helix  arhoreay  dark-green,  dense  foliage. 

arborea,  foliis  punctataj  very  handsome. 

Euonymus,  variegated  foliage  in  variety. 

Cephaloiaxus  grandiSy  large,  fine  specimens. 

Sciadopytis  verticillata. 

Sequoia  giganiea,  very  flourishing. 

Torreya  grandis, 

myristica, 

Podocarpus  Pendiana, 

elongata. 

Daphne  Cneorum  major, 

Dammara  Brownii, 

Abies  braoteata, 

Monte-Draco, 

nobilis  glauca, 

Taxodium  sempervirensy  albo  spioa,  branches  tipped  with  white;  v^^ 

pretty. 

As  an  indication  of  the  extent  of  the  exhibits  made  t^J 
the  nurserymen  of  France,  it  may  be  mentioned  that  3^* 
Andrt  Leroy.  Andr6  LcFoy,  of  AngcFS,  had  over  2,000  species  and  Tari^' 
ties  of  fpuit  and  nut  bearing  trees  and  over  2,500  of  onm^^ 
mental  and  forest  trees,  including  evergreens  and  fioweriC^S 
shrubs. 

The  following  were  also  among  the  important  exliibit<F'^^ 
in  the  same  department,  but  I  have  no  exact  data  of  t 
extent  of  their  exhibitions : 

^  French  exhibi-     j^-^rg^ry  ^f  ^^e  City  of  Paris,  Auteuil. 

Departmental  School  of  Arborionltore,  Saint-Maude.  . 

Garden  and  greenhonses  of  the  Loxembourg,  Boulevard  Salnt-Micl         ^ 

M.  Chantin,  Avenue  de  ChatiUon. 

MM.  L6vdque  et  Fila,  Ivry  (Seine). 

MM.  Vilmorin,  Andrieux,  et  Cie,  Qua!  de  la  Mdgisseric,  4,  Paris. 

M.  Jamin,  Bonrg-la-Reine  (Seine). 

Mme.  Ye.  Dnrand,  Bourg-la-Reine  (Seine). 

M.  Margottin,  phrSy  Bourg-la-Reine  (Seine). 

M.  Margottin,  ^b,  Bourg-la-Beine  (Seine). 

MM.  Thibaut  et  K^t^6er,  Sceaux  (Seine). 

MM.  CroQse  et  Fils,  Vall^  d'Aulnay,  near  Sceaux. 

M.Truffaut,  Versailles. 

M.  Moser,  Versailles. 

National  School  of  Horticulture,  Versailles. 

Nurseries  of  the  Trianon,  near  Versailles. 

M.  Chevalier,  pire,  Montreuil-sous-Bois  (Seine). 

M.  Salomon,  Thomery  (Seine-et.Mame). 
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Ihere  were,  altogether,  317  entries  in  the  department  of  ciSTf^borticaS 

rticolture,  236  of  which  were  fix)m  France  and  81  from  t^^e. 

ler  countries. 

^Tom  the  United  States,  I  find  in  the  list  of  exposants  ^j^^JJjJ  ^^*®" 

y  the  following : 

iematzki  &,  Co.,  Philadelphia,  lawn-mowers. 

rown,  Hintnan,  &,  Co.,  Dayton,  Ohio,  horticnltural  tools. 

hadbom  &,  ColdweU,  Newburgh,  lawn-mowers. 

epartment  of  Agrioultarc,  Washington,  models  of  fruit. 

.  B.  Douglas,  Middletown,  pumps  in  variety. 

loyd,  Supplee,  &  Walton,  Philadelphia,  lawn-mowers. 

JU'kt  &,  Co.,  New  York,  lawn-mowers. 

last,  Foos,  &,  Co.,  Spring&eld,  Ohio,  lawn-mowers. 

aciUating  Pump  Company,  New  York,  pumps. 

heble  &.  Fisher,  Philadelphia,  horticultural  tools. 

there  were  horticultural  exhibitions  of  fruits,  flowers,  and     Kccuirent  bi- 

'  '  monthly  exbibi- 

getables,  on  the  1st  and  16th  of  each  month,  in  two  loner,  tiona  of  tmiu, 

-.,  -.  .     t  ^      Ai  ,-«  .   flowers,  and  veg- 

rrow  buildings  erected  for  these  purposes  upon  the  Exposi-  etabics. 

*n  grounds  near  the  Seine,  upon  its  left  bank.    I  attended 

>st  of  these  exhibitions,  and  took  notes  of  such  things  as 

peared  most  valuable  and  worthy  of  notice.    The  exhibit- 

5  were  mainly  from  the  vicinity  of  Paris,  and  the  jury- men    The  jurors  and 

committee  for  examination  were  principally  Frenchmen.  **  ^^ 

*  publication  of  their  decisions  or  awards  was  made  at  the 

ie,  and  I  was  informed  by  the  horticultural  director  there 

uld  be  none  until  after  the  close  of  the  Exposition.   Some 

the  exhibitions,  especially  in  the  floral  section,  were  very 

ditable,  and  towards  the  latter  portion  of  the  season 

le  good  displays  of  fruits  and  vegetables  were  also  made. 

EXHIBITIONS  OF  FLO  WEES.  Exhibitions  of 

flowers. 

^he  following  lists  of  articles  exhibited  were  made  from 
i^al  observation,  and  include  only  those  which  were  spe- 
Ijr  fine  and  well  grown,  and  which  continued  to  appear 
t^estof  their  kind  during  successive  exhibitions,  without 
^rd  as  to  whether  they  were  new  or  old  varieties. 

Roses*  Hybrid  rem&ntants.  Bbscs. 

'  Hybrid  remon- 

tanta. 
1^  Carri^re,  large,  full,  very  dark  purple-orimson. 

^Yt  Pay^,  large,  MI,  clear  carnation. 

"^^d  Colomb,  large,  fcQl,  briUiant  red. 

<^e  Mouton,  large,  ftiU,  bright,  clear  rose. 

'Oine  Ducher,  tall,  bright  red. 

"OuDe  de  Mesnard,  medium,  ftill,  pure  white 

't>Due  de  Rothschild,  large,  fuU,  fine  form,  clear  rosy  pink ;  the  best 

f  its  color  exhibited, 

^nne  Hauasmann,  large,  ftQl,  fine  form,  scarlet. 

i^dieu,  very  large,  brilliant  cherry-red. 
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ExhibiUons  of  Captain  Christy,  large,  fhll,  pale  rose. 

jtoses.  Charles  Baltet,  large  fnll,  bright  rosy  carmine. 

Hybrid  romon-  Charles  Lof6bvre,  large,  fnll,  cup  form,  brilliant,  dark  velvet-crimson. 

Charles  Margottin,  large,  fine  form,  brilliant  carmine. 

Cheshunt  Hybrid,  medium  full,  cherry-red. 

Christine  Nilsson,  large,  full,  globular,  bright  rose. 

Clovis,  large,  full,  fine  form,  bright  reddish  purple. 

ComtesseC6cilede  Chabrillant,  medium  full,  imbricated,  fine  form,  deli- 
cate blush-rose. 

Coquette  des  Alpes,  medium  full,  fine  form,  pure  white. 

Coquette  des  Blanches,  medium  full,  fine,  pure  white. 

Comtesse  de  Ch&teaubriant,  handsome  blush-white. 

Devienne  Lamy,  large,  full,  fine  carmine-red. 

Dingee  Conard,  large,  very  dark  crimson. 

Doctor  Andry,  large,  fiill,  carmine. 

Due  de  Cazes,  medium  full,  purplish  red. 

Duo  d'Edinburgh,  large,  fall,  bright  crimson. 

Due  de  Montpensier,  very  large,  fnll,  red,  shaded  with  dark  carmioe. 

Due  de  Wellington,  large,  full,  brilliant  velvet-red. 

Duchesse  de  Magenta,  medium  full,  fine  white. 

Duchesse  de  Norfolk,  medium  full,  red. 

EUsa  Boelle,  large,  full,  fine  form,  blush-rose. 

Elisabeth  V igneron,  large,  full,  very  fine,  clear  bright  rose. 

Empereur  du  Maroc,  medium  double,  very  dark  violet-rose. 

fitienne  Levet,  large,  full,  good  form,  rosy  carmine. 

Engine  Appert,  large,  fine  form,  brilliant,  scarlet-crimson. 

Eugenie  Wilhelm,  large,  full,   amaranth-red,  shaded  with  very  d^^k 
blackish  maroon. 

Francois  Michelon,  very  large,  full,  dark  rose. 

General  Washington,  large,  fall,  fine  form,  brilliant  red. 

Glorie  de  la  France,  large,  double,  crimson. 
,  Hippolyte  Jamain,  very  large,  full,  centifolia  form,  brilUant  rosy 

mine. 

Jean  Liabaud,  large,  full,  velvet-crimson,  shaded  black. 

Jean  Sonpert,  large,  velvet-purple. 

John  Hopper,  large,  fall,  briliant  rose,  carmine  center. 

Jules  Margottin,  large,  full,  imbricated,  fine,  rosy  carmine. 

Lion  des  Combats,  large,  double,  dark  crimson. 

Lord  Clyde,  medium  full,  fine  form,  purplish  red. 

Louis  Van  Houtte,  full,  fine  globular  form,  bright  rose. 

Lyonnais,  large,  full,  delicate  rose,  darker  center. 

Mme.  Andr6  Leroy,  large,  double,  fine  form,  salmon-rose. 

Mme.  Boll,  large,  full,  perfect  form,  bright  rose. 
^     Mme.  Gustavo  Bonnet,  medium  full,  white,  delicate  rose  shade 

Mme.  Hippolyt«  Jamain,  large,  full,  white,  light  rose  shade. 

Mme.  Lacharme,  large,  double,  white,  shaded  with  rose. 

Mme.  Liabaud,  large,  full,  white,  carnation  shade. 

Mme.  Marie  Cirodde,  medium  full,  bright,  clear  rose. 

Mme.  Marie  Finger,  large,  full,  globular,  brilliant  rose. 

Mme.  Victor  Verdier,  large,  full,  cupped,  brilliant  cherry-red. 

Bilme.  Schwartz,  large,  fine,  light  rose. 

Mile.  Alice  Leroy,  large,  double,  delicate  rose,  fine  form. 

Mile.  Marguerite  de  St.  Amand,  large,  full,  fine  form,  very  clear  11 
rose. 

Mile.  Th^r^e  Levet,  large,  fhll,  fine  form,  clear  rose,  oannine  oen 
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.  Favart,  medium,  capped,  tine  form,  light  rose.  Exhibitions  of 

ksbal  Vaillant,  large,  tine  form,  brilliant  rosy  purple.  ju^es. 

e  Baumann,  medium,  dark  carmine.  taSa**'^*  remon- 

e  Duncan,  medium,  full,  fine  form,  delicate  rose, 
inis  de  Castillane,  large,  full,  tine  form,  brilliant  rose, 
rice  Bemardin,  large,  imbricated,  vermilion-red. 
I  de  St.  Louis,  large,  double,  white-shaded  rose,  extra. 
B.  Y.  Teas,  large,  full,  brilliant  dark  red. 
lie,  tine,  large  double  rose. 
Harix,  medium  full,  tine  white  blush. 
Neyron,  very  largo,  full,  dark  rose,  extra. 
Yerdier,  large,  full,  bright  rose, 
ine  Talabot,  large,  convex,  rosy  carmine. 
Mstion  des  Blanches,  medium,  tine  form,  pure  white. 
ce  Camille  de  Rohan,  large,  full,  very  dark-shaded  crimson, 
cesse  Blanche  d'Orleans,  large,  full,  bright  rose, 
lolds  Hole,  large,  full,  maroon-red,  dark-shaded  crimson, 
ard  Wallace,  large,  tine,  lively  rose. 
>tor  Yaise,  large,  full,  brilliant  scarlet. 
eDir  d'Auguste  Riviere,  fine  form,  crimson  scarlet, 
enir  do  John  Gould  Veitch,  large,  full,  imbricated,  dark  crimson, 
enir  de  M.  Rousseau,  large,  full,  light  criiuson,  rose  center, 
enir  do  Spa,  large,  full,  dark  red,  shaded  scarlet, 
enir  du  Doctenr  J  amain,  large,  full,  bluish  violet,  crimson-maroon 
ide. 

>r  Trouillard,  large,  full,  tine  form,  velvet  crimson, 
nal,  large,  full,  fine  form,  white. 

elm  Neubert,  large,  full,  dark  cherry-red,  shaded  purple, 
sr  Olibo,  large,  full,  good  form,  dark  fiery  red,  shaded  with  almost 
ck  amaranth-maroon. 

EoseSy  Tea,  Tea-roucs. 

Olivier,  large,  full,  blush-carnation. 

Lyonnaise,  large,  full,  yellow,  deep  canary  shade. 

^re,  very  large,  double,  peculiar  coppery  rose. 

ette  de  Lion,  medium,  good  form,  canary-yellow. 

tiiensis,  large,  double,  yellowish  white. 

d  de  Dvjon,  very  large  and  double,  good  form,  yellow  shaded  with 

Hon,  extra. 

Pemet,  very  large,  full,  fine  yellow,  dark  center. 

Bravy,  medium  size,  full,  double,  white. 

Hippolyte  Jamain,  large,  very  full,  good  form,  pure  white, 
ded  cx)ppery  center. 

Morgottin,  medium,  full,  globular,  fine  form,  dork  yellow. 

Marie  Van  Houtte,  large,  full,  good  form,  yellowish  white. 

Melanio  Villcrmoz,  large,  double,  white. 

Lazarino  Poizeau,  medium,  full,  bright  red. 

2hal  Neil,  very  large,  tine  form,  dark-shaded  yellow. 

>  Guillot,  large,  full,  inbricated,  yellowish  white. 

«88o  Mario,  medium,  full,  tine  white. 

r  Pnlliat,  large,  full,  fine  form,  creamy  whito. 

Boses^  Bourbons,  and  Noisettes.  Bourbons  and 

Noisettes. 
1  Gonella,  large,  full,  fine  form,  white  center,  reverse  of  petals  rose. 

ine  de  Vaucluse,  large,  full,  globular,  bright  rose,  striped  with 

mine. 
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Exhibitions  of  Imp^ratrice  Eag^nie,  large,  fall,  rosy  lilao. 

Roses.  Louise  Odier,  large,  fall,  line  form,  clear  rose. 

Bourbons  and  Madeleine  Chonmer,  mediam,  fall,  oup-form,  blosh- white,  fiDe. 

Relne  des  Iles-Boarbon,  fall,  fine,  cap-form,  rosy  salmon. 

Souvenir  do  Malmaison,  very  large,  full,  blush- white. 

Vicomte  Fritz  de  Cussy,  dark-shaded  red. 

Bouquet  d'Or  (Noisette),  large,  full,  dark  yellow. 

Moss-roses.  BoseSy  M08S, 

Mme.  Edward  Ory  (remoutant),  medium,  full,  bright  rosy  carmine. 
H^lolse,  medium,  double,  bright  red. 
Reine  Blanche,  large,  full,  flat,  pure  white. 

iums  *"*^^  ^^^'  OeraniumSj  single. 

Europa,  dwarf  habit,  large  flower,  good  form  and  substance,  biigM 

irerrailion-scarlet. 
Alabaster,  medium  size,  pure  white. 
Foumaire,  good  form,  dark  cherry-red. 
Pelleport,  large  flower  and  truss,  brilliant  orange-scarlet. 
Coquette  Suresnes,  medium,  red,  blotched  with  white. 
£blouissant,  nosegay,  fine,  large  truss,  brilliant  red. 
Laurence  Chat^,  large  flower  and  truss,  white. 
Victor  Hugo,  large  leaf,  broad  dark  zone,  brilliant  vermilion. 
L.  Gauthier,  fine  dwarf  habit,  large  truss,  Ught  cherry-scarlet,  ^^ood 

flower. 
M.  Joseph  Dubois,  large  flower  and  truss,  very  dark  cherry-red. 

Double  genm-  OeraniumSj  double. 

iums. 

f^ncis  Persusati,  light  salmon-pink,  white  edge. 
Depute  Berlet,  purplish  rose,  dwarf  habit,  good. 
Mme.  Thibaut,  bright  purplish  crimson,  free  bloomer. 
Victor  Hugo,  light  red,  salmon  shade,  good. 
L^on  Villard,  deep  cherry-red,  very  good. 

Guillem  Mangilli,  semi-double,  large  truss,  free  bloomer,  dark  scac"^^^' 
Senator  Testelin,  bright  vermilion-red,  good. 
Mile.  Baltet,  medium  truss,  thin  petals,  pure  white. 
Le  Trouv^re,  large  flower  and  truss,  cherry-scarlet,  opens  well. 
Boulo  dn  Bel  Air,  large  trass,  light  orange-scarlet,  fine. 
Magali  Reclns,  full,  round  truss,  clear  rose,  fine. 
Mme.  Lemoine,  good  flower  and  truss,  bright  rosy  red. 
La  Marseillaise,  large,  fine  truss,  bright  rosy  pink. 
Nymphe,  good  truss,  handsome,  pure  white. 
Norma,  Rosette,  and  Vesta,  were  the  names  of  throe  ivy-leaved 
nlums,  with  double  light-purple  flowers,  novel  and  quite  pretty. 

Pelargoniums.  Pclargoniums. 

Boileau,  petals  clear  rose,  with  white  throat  and  white  edges. 
Camille  Dumesnil,  medium  flower,  fr«e  bloomer,  white  throat,  1(f"^^  . 
petals  rosy  pink,  upper  petals  rose,  blotched  and  shaded  with  ^  ^ 


maroon,  all  edged  with  white. 
Captain  Raikes,  large,  semi-double,  bright  vermilion-scarlet,  be^^^ 
fully  striped  and  variegated  with  dark  shades  of  crimson-mar^^' 
edged  with  white. 
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ont,  dark  purple,  large  dark  blotch  on  upper  petals,  smaller     Exhibitions  of 

flowers, 
ones.  PelATgoninms. 

ranee,  large,  fine  truss,  upper  petals  blotched  and  suffused 
c  maroon  and  rosy  crimson,  lower  petals  spotted  with  the 

pa,  large,  clear  white,  with  dark-purple  blotch  ou  upper 
lall  crimson  spot  on  lower  ones, 
m,  fine,  large,  white,  purple  blotch  on  upper  petals. 
'andcBuvre,  clear,  dark  rose,  with  white  throat  and  white 

ftis,  large,  full   flower,  brilliant  crimson-scarlet,  suffused, 

nd  blotched  with  shades  of  purple  maroon,  extra. 

ert  Amand,  scarlet  crimson,  edged  with  white,  white  throat* 

oria,  large,  fine  flower,  crimsou-scarlet,  black  blotch  white 

nped  petals. 

mand  Adalbert,  large  flower,  very  dark. 

le  form,  dark  rose,  small  blotch  on  upper  petals,  white  edges. 

Gladioli.  Gia*iioii. 

were  several  exhibitions  of  gladioli   during  the 

one  of  the  finest  I  have  ever  seen,  by  Messrs.     vnmoiin,  ao 

Andrieux,  &  Co.,  August  2,  mostly  of  old  and 
m  varieties.  From  this  and  other  collections,  the 
list  comprises  the  finest  named  varieties  shown : 

La  Candeur. 

La  Franco. 

M.  LegouY^. 
ershaffelt.  Marie  Stuart. 

M.  Broignart. 

Mme.  Kr^lage. 

Kiob^. 

Norma. 

Orph^ 

Ondine. 

Psyche. 

Phoobus. 

Panorama. 

Princess  Clotilde. 

Pactole. 

Reine  Blanche. 

Rosita. 

Shakspeare. 

Sir^ne. 
be.  SchiUer. 

Sir  John  Franklin. 

Sdmiramis. 
let.  Titania. 

Urania. 

Virginalis. 

V^nus. 

Zampa. 


tion  to  which  there  were  some  good  new  seedlings' 

ned. 

p  B  — VOL  5 
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ExbibitioDA  of 
flowers. 
Begonios. 


Peonies. 


Phloxes. 


Begonias. 

Large  collections  of  begonias  were  shown  during  the 
Exposition,  both  planted  in  the  open  groand  and  in  the 
horticultaral  buildings,  including  the  various  kinds  of  large- 
leaved,  tuberous-rooted,  greenhouse  and  bedding  varieties. 
Many  new  and  unnamed  kinds  were  among  them,  some 
having  considerable  merit.  Among  the  new  seedling  be- 
gonias were  some  very  pretty  double  varieties,  one  very 
remarkable,  with  eight  rows  of  petals,  brilliant  orange- 
scarlet,  by  V.  Lemoine.  The  following-named  varieties  were 
quite  distinct  and  good : 


AdrieD  Robine. 

Arctoras. 

Comtesse  de  MadaiUac. 

Inimitable. 

Jules  DehauMsy. 

Keramis. 

Le  BniD. 


Loaise  Chretien. 
Mme.  Panhard. 
Margaritacea. 
Michael  Ange. 
Varsovie. 
Victor  Bleu. 


Peonies. 


Adelaide  Delache,  large,  double,  sbaded  pink  and  rose. 
Charles  de  Belleyme,  imbricated,  fine,  dark  crimson. 
Charles  Gosselin,  white,  flecked  with  red. 
Doctor  Br^tonneau,  large,  double,  open,  deep  rose. 

PhloXy  perennial. 

The  following  were  fine  and  noticeably  distinct  among 
the  exhibitions  of  perennial  phloxes : 

Celine  Lavoust,  cherry-red,  dark-maroon  eye. 

Gid^n,  bright,  clear  pink,  crimson  eye. 

Lamartine,  rosy  lilac,  edged  with  white,  lar^  crimson  eye. 

L^poldine,  white,  crimson  eye. 

Liervallii,  rosy  crimson,  striped  with  white. 

Lep^re,  clear  pink,  large,  shaded-crimson  eye. 

Mme.  Domage,  dwarf,  cherry  center,  white  edge. 

Mme.  J.  Mandet,  white,  with  crimson  eye. 

Mme.  Pauchet,  clear  white,  pink  eye. 

Mme.  Schwartz,  dwarf,  large  truss,  pure  white. 

N^m^sis,  light,  clear  rose,  dark-crimson  eye. 

Oscar  Beyer,  rose,  crimson  eye. 

Pandore,  light  lilac,  dark-purple  eye. 

Roi  des  Blancs,  dwarf,  fine,  pure  white. 

Due  de  WeUington,  large,  fine,  white. 

James  Odier,  fine,  white,  pink  shade. 

L^onie,  large,  double,  fine,  white. 

L'lllustration,  fine,  pointed  petals^  deep  rose. 

L^onie  Callot,  fine,  white,  pink  blush. 

Mar^chal  McMahon,  dark  crimson. 

Solfatare,  white,  shaded  with  yellow. 

Victor  Lemoine,  very  dark  crimson. 
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Arvenense, 

(maroon), 
im. 


Iris. 

llection  of  about  30  varieties  the  following  were 
and  quite  distinct  in  character : 

Le  Drapeau. 

Minerve. 

Proserpine. 

Echeverias. 

b6  exhibited  about  100  varieties  of  echeverias,  of 
^se  named  were  most  distinct : 

m  forma,  Hirtum . 

gnaphalon  (cluster).    Imhricatum, 

Beginia  amalia, 

Bubicundum. 

Budeni. 

Seleboni, 

Tectorum, 

Tectarum  Neuillff, 

Triste. 

UnUnlicum  chrisantknm 

Umbilicus  spinulo9U8, 

Ventosicolum. 

Webbiana  (cluster). 

Clematis, 

[  of  the  newer  varieties  of  this  beautiful  climber 
exhibition  and  in  bloom  during  the  season,  the  fol- 
ding among  the  best : 

es  Indes,  small  or  medium-size  flower,  doable,  white,  very 

medium,  bell-shaped  flower,  light  purple,  with  dark  stripe 

of  each  petal. 

\t,  Jolien,  large  flower,  broad  petals,  free  bloomer,  strong 
ich  dark  purple. 

i  Dorand,  large  flower,  medium  narrow  petals,  handsome 
le. 

an  old  but  one  of  the  best  varieties,  large  flower,  bright 
>arple. 

re,  large  flower,  very  light  purple. 

tine  Neville,  very  large,  about  twice  the  size  of  Jackmanii, 
rplish  lilac,  with  dark  stripy  through  the  center  of  each 
ry  fine. 

%  Nivea,  very  fine,  large  white  flower, 
oine,  double,  fine. 

very  large  flower;  broad  petal,  light  reddish  purple. 
»8ses,  very  large  flower,  5"  in  diameter,  light  lilac, 
le,  large  flower,  very  abundant  bloom,  dark,  rich  purple, 
ensis,  large,  bright  purple, 
orpuroa,  medium  size,  dark  velvet,  purple, 
odesta,  resembles  Jackmanii,  but  rather  lighter  in  color, 
enosa,  large,  dark  purple  flower,  with  light  stripe  through 

each  petal,  giving  the  flower  a  star-like  appearance. 


Exhibitions  of 
llowtjrs. 
Ilia. 


EcbeverlM. 


Clomatis. 
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Climbers, 

In  a  collection  of  climbing  plants,  of  varions  kinds 
found  tbe  following,  which  were  good : 

Ampelopaia  hirstUa,  Rhinooapermum  jaaminoidm. 

cordata.  Solatium  variegatum, 
hederacea.  j<i8min\folia, 

Bhinoaspermum  variegaia  alba,  Smilax  aapera. 

variegata  aurea,  laurifolia, 

scandens,  tamnoides. 

With  also  some  handsome  passifloras  and  honeysnckl 

Gloxinias. 


&c. 


Some  large  collections  of  this  beautifal  flower  were 
hibited,  both  of  named  varieties  and  new  seedlings.        J. 
Vallerand  had  aboat  100  varieties.    I  noted  the  following-  as 
specially  fine : 

Girandole.  Mignonette. 

La  France.  M.  Pygray. 

Le  Charmenr.  Richard  Wallace. 

Mme.  Duval.  Roi  de  8n^e. 

Mme.  Pinand.  Sang  Ganlois. 

Some  of  the  unnamed  seedling  varieties  of  1877-78  were 
also  very  good. 

Cycads. 

The  following  handsome  collection  of  cycads  was  exlxmb- 
ited  in  June,  in  large  tubs.  They  were  all  large  and  finely- 
grown  specimens. 

BalanHum  anlarcticum  {!&'  high,  12'  Encephalarto8  Vroomiu 
spread.  altenstemiL 

Cycaa  cirdfuilis,  vemicasa, 

ciremalia  glauca.  Macrozamia  Frawrii, 
Ceratozamia  Mexioana.  coralipca, 

Cycas  Nordmandiana,  Zamia  Ghellinckii, 

revoluta.  Lindenii, 

media.  vUlosa  amplioata, 

Biuminiana.  hcrrida. 

Dion  edule,  cycadafolia. 

Encophalartos  caffre. 

Palms,  miisas,     In  addition  to  the  above,  there  were  also  many  fine  sj 
imens  of  palms,  musas,  and  cycads,  in  many  parts  of  tl 
Exposition  grounds ;  some  planted  in  open  ground,  otbei 
in  large  tubs. 

Two  large  aloes,  or  century  plants,  in  bloom,  stood  nea^^ 
the  entrance  to  the  building  of  the  Principality  of  Mona< 

There  were  also  exhibited,  in  their  season,  in  the  horti 
commonor  ealtural   buildings,  fine  collections  of  the  more  commoi^^^^^^^^ 
flowers,  in  great  variety,  including  asters,  balsams,  carna- 
tions, dahlias,  godetias,  hollyhocks,  larkspurs,  pansies,  do- 


Aloeff. 


flowera. 
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tentillas,  phlox,  zinnias,  etc.,  bnt  which  scarcely  reqnire  far- 
tlier  notice. 

^mong  variegated  leaved  trees  and  shrubs,  Negundo  at-  trees  andfihrabs! 
gentea^  or  silver-leaved  maple;  Tilia  argentea^  or  silver- 
leaved  linden;  several  of  the  newly- introduced  Japanese 
maples,  including  Acer  JaponicuMj  A.  atropurpurea^  A.  Lor- 
berffiij  A.  palmatifidum^  A.  palmatum^  A.  platanoides  Schrced" 
leriij  A.  reticulatunij  A.  sanguineum^  and  others;  Euony- 
tnus  aurea  and  argentea  ;  Weigela  rosea^  fol.  varie*!ata  ;  Cisaut 
tritiginea^  a  handsome  variegat-ed-leaved  climber,  were  no- 
ticeable and  pretty. 

EXHIBITION  OP  FRUITS  AND  VEGETABLES.  frSu  ^and°vo^^ 

tables. 

Displays  of  fruits  and  vegetables  were  made  in  the  hor- 
ticultural buildings  at  the  same  times  that  the  flowers  were 
exlxibited;  and  although  the  exhibitions  in  these  depart- 
Daents  were  not  generaUy  very  remarkable,  either  for  variety 
or  quantity,  there  were  some  articles  exhibited,  especially 
iii  vegetables,  of  great  excellence. 

Strawberries.  strawbenica. 

Strawberries  were  on  exhibition  early  in  June,  about  50 
"^^lieties,  in  pots,  large  and  weU  grown.  The  most  notable 
ft>r  large  size  were : 

-^^la^  de  Bemot.  Mme.  Charles. 


:ha  Montjoie.  Mnsoadine  de  Li6ge. 

'^*'-  Hor^re.  Mme.  Nicaise. 


'•  Nicaise.  Palchra. 

S^Slj^.  Professor  Pynaert. 

■Joseph  Biflfaut.  Reine  de  Noir. 

^^  Pavorite.  Sabrenr. 

^^'^^^Kuerite.  Myatt's  Sorpriue. 

-Ab  a  rule,  the  largest  varieties  seemed  less  prolific  than 

t-liose  of  smaller  size.    But  of  the  above  list,  Dr.  Mor6re, 

^me.  Charles,  Marguerite,  and  Muscadine  de  Li^ge  were 

*lmte  prolific,  as  well  as  very  large.    The  following  were 

"^^ry  prolific,  but  somewhat  less  in  size : 

Au^Qste  Nicaise.  Newton  Seedling, 

^'^^posant.  President  do  la  Cceur. 

*™®-  Charles  de  Cazanove.  Victoria. 

Iq  after  exhibitions  Dr.  Morfere  and  Marguerite  appeared 
the  flxiest  of  all.  Brown's  Wonder,  Monsieur  Fournier  (very 
^*rk)^  and  Prince  Arthur  were  very  handsome.  Sir  Joseph 
^xton  and  Jucunda  were  also  on  exhibition;  large  and 

^^l^me,  about  equal  in  appearance. 

■*^e  white  and  red  Alpine  or  perpetual  strawberries  were   Alpine*. 

^  on  exhibition  during  the  whole  season,  but  contained 
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^^Exhibitions  of  nothing  remarkable,  unless  a  variety  called  "Fraise  Dim 
Strawberries.   (Fig.  22),  and  claimed  to  be  a  new  seedling,  may  prove  v^ 

uable.    It  was  on  exhil 
tion    every  month  fix: 
June    till    October, 
long,    x)ointed    berry 
deep  red  color  and  lar| 

Fig.  22.— "  Fraiae  Duru'' (average  size),  size   for   an    Alpin. 

Whether  its  size  and  appearance  were  due  to  extraordinar 
cultivation  I  could  not  ascertain.  It  appeared  somewha 
like  the  "Mexican  ever-bearing^  strawberry,  which  was  in 
troduced  in  the  United  States  some  years  since,  but  whicl 
proved  nearly  worthless  for  general  use. 


Fraise  Dunt. 


CbeiTies. 


Plams. 


Cherries. 

Cherries  were  exhibited  in  limited  quantities  and  in  bu 
few  varieties.  They  were,  however,  of  remarkable  exc^ 
lence ;  large,  finely  colored,  and  high  flavored.  The  earl 
exhibitions  were  from  Italj',  mostly  from  the  region  of  Turi  :i 
Among  a  collection  from  Valine  d'Aulnay,  4  Sceaux  (Sein^ 
I  noticed  Governor  Wood,  one  of  the  late  Dr.  Kirtland's  see^ 
lings,  originated  at  Bockport,  Ohio,  labeled  as  an  EngliM 
variety,  with  highest  commendation  for  quality  and  pr« 
ductiveness.  In  June,  the  handsomest  varieties  shown  wera 
Bigarreau  des  Confiseurs,  very  large,  yellow,  with  red  chee'1 
and  Bigarreau  Bouge,  beautiful,  bright,  dark  red.  In  A'^ 
gust.  Archduke,  Belle  Magnifique,  and  Napol^n  Biga* 
reau  were  among  the  finest.  The  markets  of  Paris  al^ 
seemed  well  supplied  with  cherries  of  fine  quality  dnrin 
the  season,  but  many  of  them  were  brought  by  railwtf 
from  Germany  and  Italy. 

Plums. 

Plums  were  shown  in  great  variety  and  of  very  fine  qim^ 
ity.  The  curculio,  which  is  so  destructive  to  the  plum 
America,  does  not  seem  to  prevail  in  France ;  certainly  ^ 
to  any  injurious  extent.  The  principal  exhibitions  vt'* 
made  on  the  1st  and  the  15th  of  August.  Among  the  fii^ 
wer6  the  following  kinds: 

Abricot.  Bleu  de  Belgique. 

Abricot^  Jaune.  Coe^s  Golden  Drop. 

Altesse.  Drap  d'Or  Esp^ren. 

Abricot^e  Blanche.  Dame  Aubert. 

Autumn  Compot-e.  Damas  Anderka. 

Albany  Beauty.  Dame  Victoria. 

Anna  Lawson.  Damas  Violet  des  CarmeliteB. 

Blanche  de  Palermo.  Damas  de  Maugeron. 

Bingham.  Damas  Noir. 
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Septembre.  Perdrigion  Violet  Hatif.  Exhibitions  of 

i^res.  Petite  Mirabelle. 

fie.  Pond's  Seedling, 

^e.  Pont  Biillant. 

Poire. 

Quetsche  Engine  Forst. 
ftge.  Reine  Claude  de  Bavay. 

)  Milan.  Reizenstein  Janne. 

tinman.  Reine  Claude  Diaphane. 

Reine  Claude  Rouge. 
Faune.  Reine  Claude  Don^e. 

Reine  Claude  Pr^coce. 
1.  Royal  Hative. 

Royal  de  Behrens. 
le  Zwetsche.  Reine  Victoria, 

e  Septembie.  Reine  Claude. 

Royal  Lucas, 
[atif.  Smith's  Orleans, 

ftune.  St.  £tienne. 

Violette  Am^ricaine, 

Violette  Imp^riale. 
in.  Virginale  Blanche, 

kos.  Washington. 

Washington  Purple. 
Rouge. 

piety  named  Merigon  is  a  new  seedling,  which  will    Th©  Mengon. 

I  for  sale  in  aatumn  of  1879.    It  is  of  enormoas 

ly  black  in  color,  oval  or  egg-shaped,  and  as  large 

tien^s  eggs.    It  is,  however,  rather  coprse  in  text- 

lot  above  third  rate  in  quality.    Some  members  of 

5h  jury  pronounced  it  as  "very  poor"  in  quality. 

Isome  specimen  plant  of  a  prune  named  Diadem, 

ligh,  was  exhibited  in  a  IC  pot,  bearing  19  large 

Peaches.  Peoche*. 

s  were  shown  in  a  few  varieties  from  Italy  and 
itreuil,  July  16 — Early  Beatrice  and  Pr^coce  de 
lie's  Early),  and  Eeine  des  Vergers.  Some  Early 
grown  in  pots  were  very  fine.  Afterward,  during 
>n,  small  collections  were  exhibited,  generally  re- 
'  well  grown  and  highly  colored,  from  various 
1  the  vicinity  of  Paris ;  also  from  Kice  and  Tnrin. 
ties  exhibited  were  mostly  grown  as  specimens,  on 
n  pots  under  glass.  The  following  were  the  prin- 
best  varieties : 


)ry  large). 

Bon  Ouvrier. 

^re. 

Bourdine. 

try. 

Bemardin  de  St.  Pierre. 

9e. 

Brindeaii. 

riale. 

ChanceUor. 

m 
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Peachea. 


KecUrine». 


Apricots. 


Apples. 


Crawford's  Early. 

Du  Prado. 

Egypt. 

Early  Beatrice. 

Early  Louise. 

Early  Rivers. 

Gallande  Poiutue. 

Gregory's  Late. 

Grosse  Mignonne. 

Grosse  Mignonue  Hative. 

Imp<$riale  Eugenie. 

Leopold  I. 

Mine.  Lassaque. 

Madeleine  Blanche. 

Madeleine  Courson. 

Madeleine  Jaone. 

Malta. 


Mignonne  Tardive. 

Madeleine  Jaane  de  Bordeaux. 

Noblesse. 

Noir  de  Montreoil. 

Pavio  Blanc. 

Pa  vie  Jauue  Pr^coce. 

Pdche  Jaune. 

Pr^coce  de  Halle  (Hale's  Early  f ). 

Princess  of  Wales. 

Beine  des  Vergers. 

Salway. 

Sieulle. 

Tardive  Lep^re. 

T^ton  de  V6nn8. 

Verte  do  Beaulleu. 

Ward's  Late  Free. 

Walburton  Admirable. 

Yellow  Admirable. 


Nectarines. 


hk 


■ijrttf  Ke: 

f.iC 

F/^lJabttia. 

inHicry' 
^Pippin- 

itt 


Blanc. 

Bnignon  Violet. 
De  Feligny. 
Jaune  Pitmaston. 


Lord  Napier. 
Newington. 
Violet  Hatif. 


Ijji*- 


Apricots. 


Apricots  were  also  exhibited  in  considerable  quantity,!:^ 
all,  or  nearly  all,  were  of  one  variety,  the  peach  apric 
The  i)eaches  and  nectarines,  as  well  as  the  apricots,  althou 
well  grown,  of  large  size,  and  beautifully  colored,  were  \3^ 
as  high  flavored  as  the  same  varieties  grown  in  the  Unit 
States,  probably  on  account  of  much  rain  and  a  lower  av 
Jige  temperature  in  summer. 

Apples. 


Koble  de  Bor- 
dort. 


The  exhibitions  of  apples  throughout  the  season 
rather  small,  and  as  a  rule  not  of  superior  excellence.    O: 

of  the  best  collections  was  shown 
Versailles,  at  an  international  exhil 
tion  on  the  24  th  of  August — 25  varietit 
large  and  handsome,  from  Turin,  a: 
about  100  plates  from  dififerent  secti< 
of  France,  ranging  from  medium 
poor  in  appearance.    The  greater 
tion  of  the  apples  were  of  varieties 
ill  general  cultivation  in  the   Unl 
Fig.  23.— J/>p?<?,  iVoft/c  de  States.    The  best  collection  of  apt>I^ 

Bordort  ^t  the  Exposition  horticultural  b»l*^- 

ings  was  shown  on  the  15th  of  September,  when  theXTP 
were  about  100  plates,  many  varieties  smooth  and  ^01^ 
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The  following 

were  among  the  best  exhibited  dur- 

season: 

Lord  8nffield. 

m 

Marguerite. 

a  (Polish). 

Noble  de  Bordort,  a  very  cnrionsly 

Kent. 

shaped  apple,  quite  uniform  (Fig. 

holer. 

23). 

Nonpareil. 

018. 

Oslin. 

Posse  Pommc. 

• 

Pierre  le  Grand. 

lane. 

Bamboorg  ( Rambo  f). 

£t6. 

Bambonrg  d'£t^. 

aribaldi. 

Red  Astrachan. 

!arbr6. 

Reiuette  Blanche  de  Canada. 

y- 

Reinette  d'Espagne. 

pin. 

Reinette  HoUando. 

oflf. 

Robin. 

Q  (Polish). 

Sngar-loi^f  Pippin. 

Summer  Golden  Pippin. 

lanite. 

Surprise  d'fit^. 

Titowska  (Polish). 

Transparent  d' Astrachan  (white). 

op. 

Transparent  Blanche. 

xander. 

Transparent  de  Croncels. 

in. 

Transparent  Rouge. 

den. 

Vermilion  d'fit€. 

)n. 

Violette. 

belle. 

Williams. 

Exhibitions  of 
frait«. 


Apples. 


Pears. 


Pearfi. 


were  exhibited  in  great  variety  and  in  considerable 
iSj  although  the  season  was  apparently  unfavorable 
culhire  in  the  neighborhood  of  Paris.  Many  trees 
;  bearing,  and  the  markets  were  not  well  supplied, 
the  pear  trees  in  the  Exposition  grounds,  which  had 
asplanted  in  March  and  April,  bore  handsome  crops, 
ned  their  fruit  apparently  as  well  as  if  they  had  not 
red,  I  noticed  a  Beurre  d'Amanlis  pear  tree  trained 
ilier,"  about  8'  high,  with  37  large  and  well  grown 
rhe  first  pears  exhibited  in  July  were  Beurre  Gif- 
ron  des  Cannes,  fipargne,  and  Madeleine.  Of  the 
imber  exhibited  the  following  were  noticeable  for 
and  handsome  appearance : 

celot.  Belle  de  Bern, 

portes.  Beurre  d'Amanlis. 

urie.  Beurre  Clairgeau. 

Beurre  Diel. 
et.  Beurre  d'£z6e. 

Beurre  Gris. 


evine. 
(nixelles. 


Beurre  Goubault. 
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Exhibitions  of  Beurre  d'Hardenpont. 

Benrre  Hardy. 

Beurre  Magnifique. 

Benrre  Six. 

Bergamot  d'£t^. 

Blanquet  Auast^re. 

Blanquet  Gros. 

Bri£faat. 

Calebasse. 

Catillac. 
Pears.  Clapp's  Favorite. 

Colmar  d'Aremberg. 

Colmar  d'£t^. 

ConseiUe  de  la  Coor. 

Delices  d'Angers. 

De  Tongres. 

Doyenne  Bonssock. 

Doyenne  dn  Cornice. 

Doyenne  d'Hiver. 

Doyenne  Jaune  d'£t6. 

Doyenne  de  Merode. 


Grapes. 


Doyenne  St.  Michel. 

Doyenne  St.  Roch. 

Dachesse  d'Angouldme. 

Dnchesse  de  Berry. 

£pignard. 

Fondante  da  Bois. 

G6n€ral  Totleben. 

Howell. 

Le  Brun. 

Loniso  Bonne  d'Avranches. 

Lngon. 

Madeleine  d' Angers. 

Monchallard. 

Nonveaa  Poitean. 

Passe  Colmar. 

Petit  Blanquet. 

Petite  Marguerit<e. 

Prudent  Van  Mons. 

Triomphe  de  Jodoigne. 

Van  Marum. 


•K 


ar, 
he 

::iar- 


Wllliam. 

There  were  on  exhibition,  the  middle  of  September,  b(^^^^ 
very  fine  collections  of  pears : 

160  plates  and  baskets  from  the  School  of  Horticultc^^^^^*^ 
of  Versailles. 

75  varieties  of  pears  and  apples  from  the  arboriculturi^^'^ 
of  Montreuil. 

23  varieties  of  pears,  of  immense  size,  perfect  and  w 
colored,  from  "  Gallion,  at  Avigny." 

200  varieties  of  pears  and  115  of  apples,  from  S.  Nicol 
of  Igny. 

41  varieties  from  Turin,  mostly  with  local  or  stran 
Italian  names. 

Several  smaller  collections  were  also  shown  during  t 
season,  not  specially  remarkable.    Antoine  Besson,  of  ^  . 

seilles,  was  a  large  exhibitor  of  various  kinds  of  fruilP^-^^^ 
among  which  were  100  varieties  of  pears. 

Grapes. 

The  exhibitions  of  grapes  were  large,  varied,  and  in 
esting,  and  held  a  prominent  place  throughout  the  s 
as  the  production  of  grapes,  both  for  the  table  and  for 
manufacture  of  wine,  is  one  of  the  most  important  ho 
cultural  industries  of  France.    In  addition  to  the  large  ^ 
lections  of  varieties  which  were  brought  to  the  Exposi 
buildings  from  time  to  time  and  shown  upon  plates,  iu 
kets,  and  in  clusters  upon  the  branches,  there  were 
ing  vines,  both  in  open  ground  and  in  houses  of  glass 
structed  specially  for  that  purpose.    Some  handsome 
well-grown  collections  of  bearing  vines  in  pots  wer^  slso 


^ter- 

D, 

the 
Hi' 
col- 
tion 


w- 


and 
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daring  July,  August,  aud  September.    The  priuci-  ft^jj^^****^"*  °^ 
ibitions  of  grapes  growing  in  large  pots  were  from— 
tienne  Salomon,  a  large  grape-grower  of  Thomery. 
School  of  Horticulture  of  Versailles. 
Gharmeux  aud  J.  Margottin,  filsy  from  near  Paris. 
iste  Eoy,  of  Paris,  exhibited  60  varieties  of  grapes 

ine  Besson,  of  Marseilles,  230,  including  several 

an  varieties,  among  which  were  Clinton,  Cunning-    Grapes. 

elaware,  Jaquez,  and  some  others. 

is  collection  were  some  immense  bunches  of  red  and 

lalaga  grapes,  also  specimens  of  the  curious  variety 

3ornichons,  both  white  and  violet  in  color ;  they  are 

fge  size,  and  in  shape  much  like  a  small  encumber. 

lowing  six  varieties  were  exhibited,  finely  grown,  in 

pparently  well  ripened,  on  the  1st  of  July : 

Hambarghy  Block  Prince,  Foster's  Seedlinfir,  Frankenthal, 
;h  Dor^,  and  MiH  HiU  Hamburgh. 

following  were  among  the  principal  exhibitions  dur- 
remainder  of  the  season : 


icante. 

Mascara. 

iscat. 

Muscat  of  Alexandria. 

Courtillier 

Muscat  d'Astrakan. 

>• 

Morillon  du  Luxembourg 

Muscat. 

Muscat  Noir. 

Sail  Muscat. 

Muscat  St.  Laurent. 

»  Blanc. 

MrcJ.  Pince's  Black. 

»  Blanc  de  Thomery. 

Mrs.  Place's  Muscat. 

9  Dor^. 

Nivette  Blanche. 

8  de  Montauban. 

Noir  Hatif  Marseille. 

9  Rose. 

Pearson's  Golden  Queen. 

9  Rose  Royal. 

Pr6coce  Malingro. 

t. 

Pr6coce  de  Saumur 

>u  Blanc. 

RcTeliotte. 

Straube. 

Ribier. 

lagenta. 

Ronsard. 

le  Marmora. 

Rose  Chasselas. 

lamburgh. 

Rose  du  Ronnsillon. 

Roumania. 

Hard. 

Royal  Ascot. 

erle. 

Royal  Madeleine. 

rdne. 

Royal  Vineyard. 

wnes. 

St.  Albans. 

le  Blanche  Royale. 

St.  Marie. 

le  Pr6coce. 

Tchaous. 

eld  Court  Muscat. 

Trebbiano. 

>. 

West's  St.  Peter'^ 

White  Tokay. 

nnes  in  pots  were  trained  mostly  in  spiral  forms,    vinea  in  pots. 
>med  very  productive  and  well  ripened.    Pigs.  24-26 
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Eihibition*  of^iiow  Bome  of  the  most  freqaent  styles  of  growing  &za^ 
trainiug  in  pots.    That  showa  ia  Fig.  21  has  a  single  coil  v^ 


vinHinpoKi.  the  main  brauch,  from  which  apright-bearing  shoots  are  ^ 
traioed  to  stakes  arouud  the  circumference  of  the  pot;  the  ^ 
second  and   third,  different  modes  of  training  the  main     _^ 

sptwitmiBiiig,  branch  in  spiral  form,  from  which  fruit  spurs  were  allowed  _^B 

to  grow  along  the  entire  length.     There  were  also  appU _^ 

ances  for  keeping  grapes  Iresh  for  some  time  after  beinp^  + 
cut  trom  the  vines.  They  were  nsnally  of  circular  form-  _^ 
arranged  so  as  to  accommodate  as  many  clusters  as  possihli 
in  circular  rows,  one  above  the  other,  each  cluster  cut  witl 
a  piece  of  the  branch  6"  long  below,  which  was  insert 
ID  a  tube  tilled  with  water.  These  tubes  were  arranged  in 
frame-work  jnst  for  enough  apart  to  keep  the  clusters 
grapes  from  tuachiug,  and  I  saw  grapes  kept  looking  fresE!  —' 
for  several  weeks,  by  this  method. 

aniprgiHMB.      The  accompanying  drawing  (Fig.  27)  will  give  an  idea 
the  manner  of  cutting  the  grapes,  and  of  placing  them 
the  tubes.    The  frame-work  holding  the  tu' 
may  be  made  of  any  convenient  form.    A  sii 
liar  method  of  keeping  roses  for  exhibiti< 
seemed  very  effective  and  useful.    A  long  tr' 
Fig.  37.— Grope  cylinder  (Fig.  28),  with  upright  small  tab — 
dXatt.         into  which  the  stems  of  roses  or  other  e-= 
flowers  were  inserted,  the  whole  being  filled  with  wab^ 
kept  them  fresh  for  some  time. 

HowerBiiM.8.     A  succcssion  of  theso  cylinders  upon  an  inclined  upri^g 
frame,  when  filled  with  diflferent  varieties  of  roses,  ha^S 
very  good  effect,  and  afforded  an  excellent  opportanitr  -^w 
observation  and  comparison  of  the  kinds  exhibited. 


/ 
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j4  plain,  small  greenhouse  (Fig.  29),  KV  wide  and  about  Fiowmgu*... 
4&'  long,  with  frames  and  sash  of  iron,  stood  near  the  horti- 


il"   "    "i  "  _LJL_'LJ-_5.  "    "    " 


FlO.  38. — T^befor  di»plai/ing  and  preKTving  cutjlomer*. 

cixltaral  baildings  in  the  Exposition  grounds.    All  the  sash,  ^ 
both  upper  and  lower,  were  hinged,  and  any  or  all  could  be 
*>I>ened  moreor  less  for  ventilatiou,  or  other  purposes,  as 
'Occasion  might  require.    The  house  was  used  for  a  cold- 
^iriers  by  Mr.  £tienne  Salomon,  of  Thomerj',  and  was  filled 


FlQ.  29. — Small  gretakouat  wilk  iron/rame. 
^'^t.lj  various  sorts  of  grape  vines  closely  planted,  about  3'  ^ow  Tinery. 
*I>art,  in  borders  3'  wide,  filled  to  the  level  of  the  stone  cop- 
^*^e^  which  surmounted  the  brict-work  which  formed  the 
***Q.iidation  of  the  house.  These  vines,  30  in  number,  were 
y^ars  old,  and  were  planted  in  this  house  in  March.  They 
^^s*-«  all  bearing  handsomely  from  7  to  10  clusters  each,and 


Wtdtb  12'.  beiebt  B' 
Fia.  30. — Small  greaikoiue ;  vooiUn/ra 


^^^7K  well  advanced  towards  maturity  July  25  following. 
"^  low  of  younger  vines,  not  in  bearing,  were  planted  in 


382 


UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 


*« 

e 
« 


^ 
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^j^^™^^"»®»opeii  air  along  one  side  of  this  house,  trained  upon  a  Eow 

wire  trellis.    They  did  not  present  as  healthy  an  appearan^oe 

as  the  vines  under  glass,  autid 
required  the  application,  of 
sulphur  several  times  dojcr- 
ing  the  season  as  a  prote^^ 
tion  from  aidiunij  or  milde 
of  the  foliage. 

The  greenhouse  Figure 
was  one  of  the  cheapest  au 
simplest  on  the  grounds;  bu 
being  built  of  iron,  glass,  an 
stone  would  be  very  durable. 
Another,  somewhat  larger, 
but  of  similar  construction, 
;!  built  of  wood,  seemed  desi- 
I  rable    when    efficiency  and 
:S  economy    were   considered.^ 
\  In  this  house  (Fig.  30)  o 
I  the  lower  sashes  were  mov- 
— I  -S  able,  upper  ventilation  be 
ing  accomplished  by  sma 
«^  movable  sashes  at  the  to 


Groenhouae 
with  parilioD. 


-M^ 


u 
^ 


6 


Lean-to  green- 
house. 


;|  These  houses  could  be  use*^^^iefl 
;^  with  or  without  heating  ajp^^ip. 
paratus,  and  made  of  aoKn^j 
desired  length. 

Besides  these  compar-r^va. 
tively  cheap  and  simpczrpJe 
green  -  houses,  there  wr  r^ 
many  others  very  expensL 
and  elaborate,  some  circi 
dome-shaped  structures,  fl  nd 
other  fanciful  shapes,  of  inz^ron 
and  glass,  very  ornamental,  but  practically  no  more  va^Hilu- 
able  than  the  more  simple  and  less  expensive  forms.    I"      '1g. 

31  represents  one  of  th ose 

structures  which  was  ou  ex- 
hibition among  others  m  ach 
more  ornate. 

Fig.  32  represents  a  sirrMia]/ 
leau-to  glass  structure,  su  ^mted 
for  side  walls  or  similar  ^  Jta- 

Fig.  32. — Lean-to  or  side-wall  green- Q,i\ous  ]    Fig.  33,  a    liOt— Ibed 

^^^'  frame,  with  light  iron  s^sb, 

which  seemed  very  convenient  and  durable.    Fig.  34  is  an 
ornamental  greenhouse,  by  M.  Mich  Aux.    The  central  p»n/. 
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Hot-bed  frame. 


.  i8  square,  with  rounded  comers,  25'  square,  22'  high ;  CTeenhmw?*FiK 

5  two  ends  each  6(K  long,  17'  wide,  12'  high.     Divided  »♦. 

ide  into  three  compartments, 

accommodate  diilereut  varie- 

s  of  plants.    A  graceful  and 

gant  structure.      A    small 

Kiel   (Fig.  35)    was    exhibited     Fio,  ^.—Hot-bed ;  iron  sash. 

illustrate  the  advantages  of  curved  glass  for  the  upper 
rtion  of  glass  structures,  in  preventing  injury  by  the 
tion  of  rainfall  upon  the  putty  used  for  glazing.  The 
ah  were  made  of  iron,  the  glass  bedded  in  putty,  with  the 
rved  side  downward.  In  some  cases,  the  putty  was  painted 
th  white-lead  paint,  extending  in  a  narrow  line  down  upon 
a  edges  of  the  glass,  and  then  covered  entirely  with  strips 
tin-foil,  the  white  lead  causing  it  to  adhere  very  closely, 
d  to  make  the  glazing  quite  water-tight.  The  curved 
*m  of  the  glass  would  cause  the  rain  to  run  away  from  the 
sh-bars  and  to  the  center  of  the  panes,  thus  greatly  less- 
ing  the  eflfects  of  moisture  upon  the  putty,  and  rendering 
e  structure  much  more  lasting  and  durable. 


Curved  glaafl 
sash  for  hot-beds. 


Argenteail 
grapes. 


Fig.  35. — Curved-gUua  stukfor  hot-beda, 

[n  addition  to  the  grapes  heretofore  mentioned,  the  most 

which  were  grown  under  glass  and  upon  protected  walls, 

TO  were  exhibited,  the  middle  of  September,  a  collection 

the  small  black,  white,  and  red  vineyard  grapes  from  the 

rion  of  Argenteuil,  from  which  the  wines  of  that  section 

I  made.    Gamay  Rouge  is  a  small  red  grape  about  the    "Gamay 

3  of  the  Delaware  grape,  and  in  appearance  much  like  it. 

may  Noir  is  black,  and  in  size  and  general  appearance 

9  the  Clinton.    Gouait  Blanc  and  Meillet  Vert  are  both 

tit-colored  grapes,  about  the  size  of  Martba.    The  Ga- 

y  Noir  makes  the  red  wine  of  Argenteuil.    They  were 

rather  acid  to  the  taste  and  appeared  hardly  ripe.    In 

iracter  and  flavor  they  resembled  the  Alvey,  more  than 

Y  other  American  variety. 

^me  very  handsome  collections  of  fruits  were  brought   itaUan  fmits. 

m  Italy,  principally  from  Turin  and  from  Rome.    There 

re  very  fine  oranges,  lemons,  and  figs,  peaches,  apricots, 

i  fine  plums;  almonds,  apples,  and  pears  were  on  the  ex- 

>ition  tables  on  the  1st  of  July.    On  the  15th  of  August, 

sides  immense  oranges    and    lemons,  there  were  fine 

inces  and  medlars,  12  vaiieties  of  grapes,  melons,  apples, 

UTS,  and  figs. 
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mall  collection  of  apples  and  pears,  about  a  dozen  frSif^*^*"'^"*  °* 
>f  each,  not  named,  were  exhibited  in  fair  condition, .  ,^  Australian 
it  from  Victoria,  Australia. 


Figs. 

are  quite  extensively  grown  in  the  vicinity  of  Paris, 
llections  of  the  fresh  fruit  were  exhibited  throughout 
ison,  both  growing  in  large  pots  and  boxes  and  upon 
inches ;  also  in  baskets.  They  are  cultivated  success- 
1  open  air  by  planting  the  trees  in  a  sloping  position, 
;  they  can  be  bent  down  and  fastened  to  the  ground  and 
d  with  earth  during  winter ;  a  plan  adopted  long  since 
oeral  Worthington,  at  Chillicothe,  Ohio.  The  trees 
pt  rather  low,  and  the  pruning  and  training  is  always 
?ference  to  this  mnter  covering  for  protection.  Some- 
two  trees  are  planted  together,  sloping  different  ways, 
»metimes  they  are  trained  in  four  sections,  appearing 
form  of  a  cross  when  covered  for  winter.  A  shallow 
I  is  usually  cut  from  the  base  of  the  tree  in  the  direc- 

is  to  be  laid  do\vn,  the  branches  tied  in  a  bundle  and 
lown  into  the  trench ;  a  little  mound  of  earth  covers 
fely  during  winter,  and  is  removed  early  in  spring, 
lode  of  culture  would  doubtless  succeed  in  the  Middle 
)uthem  States  of  the  Union.  The  varieties  which  seem 
approved  are  a  dark  purple  named  Violette  Dauphin 
light  yellowish-green  sort  called  Blanche  d'Argenteuil. 
these  sorts  were  large  and  handsome,  and  they  also 
red  to  be  very  prolific. 

Raspberries. 

pberries  were  exhibited  in  moderate  quantity,  the 
e  of  July.  Of  those  shown,  Hornet  and  Pilatre  were 
and  handsome,  the  best  of  all.  Blanche  Ordinaire 
Iso  noticeably  good;  Souchette,  Fastolff,  and  Gam- 
nedium;  Belle  de  Fontena}',  inferior. 

Currants. 

i  collection  of  currants  exhibited  the  Cherry  currant 
he  largest  and  handsomest  red;  Irap^riale  Blanche 
nest  white  variety.     Blanche  de  Hollande,  another 
sort,  was  also  very  good. 

Models  of  fruits. 

ry  large  and  interesting  exhibits  of  models  of  the 
of  France  were  made  by  the  "  8oci6t6  Centrale  (TRor- 
25  p  r ^VOL  6 


Figs. 


Raapberriet. 


CarranU. 


fruits. 


ModelB  of 
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fruito*^*****'**  °^ticui^rd  de  la  Seine  InfSrieure^  and  the  '' ISooiSiS  GetUrak 

d^ Horticulture  de  France.^    These  fruits  were  remarkably 
well  executed,  in  natural  colors,  and  were  carefully  classified 
as  to  th  IT  uses  as  well  as  time  of  ripening,  and  conveDiendy 
arranged  and  labeled  upon  shelves  in  glass  cases  along  one 
Models  of  ®^^®  ^^  *^®  horticultural  building.    There  were  of  pears  for 

froit*-  the  table,  426  varieties,  season  from  July  to  March ;  ^ 

new  varieties  of  promise  obtained  from  seed  by  members  of 
the  societies;  and  85  sorts  of  pears  for  cooking.  Of  table 
apples,  238;  cider  apples,  425;  and  of  new  varieties,  6. 
The  cider  apples  had  been  nearly  all  analyzed,  named,  aa^l 
labeled  with  a  (^rd  to  each,  giving  its  prominent  charactdX*- 
istics.    I  copied  one  as  a  specimen: 

Crirard, — Fmit  swoet,  very  good ;  cider  agreeable ;  ripe  for  preas,  l«* 
to  15th  of  October;  jnice  high-colored,  perfamed;  density,  1075;  m^- 
cohol,  10  per  cent. ;  alcoholizable  sugar,  175  gr.  per  kilo. ;  tannics, 
2.754.    Tree  very  fertile,  but  not  disposed  to  overbear. 

There  were  also  36  models  of  new  varieties  of  cider  appl^^ 
not  yet  analyzed,  19  varieties  of  peaches,  7  of  apricots,  4^ 
of  cherries,  32  of  plums,  and  2  of  quinces. 
Models  of    There  was  also  in  the  United  States  department,  und^^ 

American  fruits,  charge  of  Dr.  McMurtrlc,  a  large  coUection  of  handsom&ly 
modeled  fruits,  principally  of  apples  and  pears,  from  tbe 

AgriJSiSSI!'*  °' Department  of  Agriculture  of  the  United  States,  which  at- 
tracted much  attention,  and  created  considerable  interest 
and  inquii-y  among  fruit-growers  about  the  apples  grc^^T^ 
in  America. 

Exhibitions  of  VEGETABLES, 

vegetables. 

In  connection  with  the  exhibitions  of  fruits,  and  in  tlic 
same  buildings,  semi-monthly  exhibitions  of  vegetables  wex« 
also  made,  and  although,  as  a  rule,  the  exhibits  were  xiot 
very  large,  they  were  generally  excellent  in  quality,  tlic 
specimens  well  grown,  and  apparently  the  best  of  tlieii 
kind.  Especially  commendable  were  the  large  displays  of 
asparagus,  salad  plants  of  various  kinds,  cauliflowers,  carb- 
bages,  radishes,  etc.,  showing  great  care  and  skill  on  tbe 
part  of  the  French  gardeners. 


Asparmf^ns. 


Asparagus. 

The  growth  and  culture  of  asparagus  is  regarded  by  the 
Frencli  people  as  among  the  most  important  of  their  horti- 
cultural industries,  and  during  the  early  part  of  the  season 
no  vegetable  is  more  abundant  in  their  markets,  greefl- 
grocers'  shops,  or  in  the  carts  of  vegetable  venders  upon 
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3  streets.  It  is  not  less  remarkable  for  extraordinary  size  Exhibitiomi  of 
d  quality  than  for  quantity.  Specimen  stalks  were  Asparagus. 
>aght  into  the  Exposition,  perfectly  blanched,  9''  to  W  Large  size, 
ig  and  6''  in  circumference.  This,  of  course,  was  excep- 
nally  large,  but  there  were  plenty  of  bunches  in  the 
krkets  the  stalks  of  which  would  average  V  in  diameter 
3"  in  circumference.  They  claim  to  have  two  or  three  varieties, 
^tinct  varieties,  among  which  the  Early  Argenteuil  and 
B  Late  Argenteuil  are  considered  the  best  for  general  use. 
krge  portions  of  ground  are  given  up  to  the  asparagus  beds 
the  neighborhood  of  Paris  and  Fontainebleau.  It  is  also 
own  as  a  supplementary  crop  between  the  rows  of  vines  in^^®  °^  ^^^' 
vineyards.  For  winter  use  it  is  forced  in  hot-beds  or  in 
Eiss  structures  heated  with  hot- water  pipes.  In  open-air 
Iture,  the  roots  are  planted  in  trenches  about  9''  below  the 
rface ;  these  trenches  are  filled  with  manure  and  rich  fine 
rth,  in  successive  years,  as  the  roots  and  plant.s  increase 
size  and  strength,  and  when  the  beds  are  fully  established 
e  crowns  of  the  plants  are  8''  or  ^"  below  the  surface  of 
B  ground.  The  asparagus  is  always  cut  6''  or  8''  under 
ound,  and  when  the  tips  are  about  V  above  the  surface,  and 
B  more  perfectly  the  stalks  are  blanched  the  more  highly  it 
esteemed.  Small  and  green  asparagus  is  regarded  as 
7  inferior,  and  only  sells  at  a  low  price,  and  is  used 
licipaUy  in  soups.  Something  may  be  due  to  improved 
^eties,  but  the  principal  reason  for  the  extraordinary  size 
i  excellence  of  the  French  asparagus  will  be  found  in 
Uful  culture,  giving  the  plants  plenty  of  room,  and  an 
iual  dressing  of  rich  compost. 


Cauliflotoers. 

'^uliflowers  of  great  excellence  were  also  exhibited  in 
'^iderable  quantities  during  the  season.  On  the  15th  of 
^^,  very  fine  large  heads  of  Early  Paris,  Half-early  Paris, 
J^  Ije  Normand  cauliflowers  were  on  the  tables,  from  seed 
^  in  January.  Another  variety,  named  Salomon,  with 
y  large,  white,  and  compact  heads,  was  exhibited  July  1. 
^^  is  another  vegetable  which  is  largely  grown  and  used 
the  French  people,  and  with  which  the  markets  were 
^tidantly  supplied.  The  varieties  named  above  are  among 
»  best. 

Cabbages, 

Cabbages  were  exhibited  in  greater  variety.  Of  early 
^ds,  or  those  exhibited  July  1,  Petite  Hative  Erfurt  and 


Cauliflowers. 


Cabbages. 
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Exhibitions  ofGros  Tur4lif  seemed  the  finest.    Cobiis  du  Bonhomme  was 

vegetables. 

also  a  large,  roand-beaded,  solid  variety.  Choux  de  Milan, 
an  enormous  Savoy  or  wrinkled  cabbage,  was  shown  Au- 
gust  15. 

LetttLce. 


0i 


^ 


Lettuce. 


t 

^ 


"  Petit  Noir. 


II 


Potatoes. 


Lettuce,  the  great  salad  plant  of  the  French  gardens,  ap- 
peared also  in  considerable  variety  and  of  remarkable  e^t- 
cellence  throughout  the  season.    This  is  said  to  be  nove^T 
absent  from  the  French  markets,  and  extraordinary  meatus 
are  used  to  have  it  in  perfection  at  all  seasons.    By  succe^^ 
sivo  plantings  of  varieties  adapted  to  the  season,  and 
use  of  hot-beds  and  bell-glasses,  fine  lettuce  is  produced 
the  French  gardeners  throughout  the  whole  year.    Of  ab(^ 
30  varieties  exhibited,  the  following  appeared  noticeably  t 
best  : 

Blonde  de  Versailles.  Grosse  Brune  Paressense. 

Choa  de  Naples.  Grise  Maraicli^re. 
Friser  &  Couper  (a  curious  variety  Gros  Normandie. 

"with  friuged  leaves).  Imp^riale. 

Gros  Blonde  d'£t<5.  Rouge  d'Hiver. 

Grosse  Blonde  d'Hiver.  Rouge  Pomme  de  Maraich^re. 

Grosse  Blonde  Paresseuse.  Verte  Maraich^re. 

The  variety  most  largely  grown  for  winter  use  is  a  medi 
sized,  hardy  lettuce,  called  Petit  Noir,  which  has  the  rem^.- 
able  quality  of  growing  best  in  a  closely  confined  atin*- 
phere,  in  a  tight  frame,  or  under  a  close  "  cloche^  or  Iju 
bell-glass,  which  is  so  much  used  in  French  gardening. 

Corn-salad,  chicory,  endive,  Swiss  chards,  water-crea-^^^ 
and  other  salad  plants  are  also  used  to  greater  or  less  ext^^^^t 

Potatoes. 


eties 


Several  large  collections  of  potatoes  were  exhibited,   t.be 
most  of  which  were  of  English  and  French  origin.    Sorue 
American  vari- ^^^j.|^j^j^  Varieties  wcrc  showu,  and  they  certainly  com- 
pared favorably  with  the  finest  specimens  from  other  cotxtx- 
tries.    It  was  noticeable  that  in  every  collection,  however 
Early  Rono."  Small,  the  Early  Rose  was  always  present,  showing  that  it 
is  a  favorite  with  the  French  gardeners  as  well  as  at  bom^- 
As  a  rule,  the  English  and  French  varieties  exhibited  wexr© 
small  and  inferior  in  appearance ;  in  this  respect,  far  belo'**' 
any  similar  exhibitions  I  have  ever  seen  in  the  Unit^^ 
States.     Among  those  exhibited  July  1,  were  Brownell^^ 
Beauty,  Compton's  Surprise,  Early  Eose,  Early  Vermoa^? 
and  a  very  handsome  early  forcing  French  variety  name^ 
Premieres,  an  oblong,  smooth,  white  potato  of  good  siz^; 
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and  one  of  the  finest  in  appearance  of  the  foreign  kinds  ^e^^^^biefc"*  ^ 
exhibited.    At  another  exhibition,  August  15,  in  addition 
to  those  a1[)ove  named,  appeared : 


Chiudon. 

Early  Peachblow. 
Eureka. 

Farinease  Ronge. 
Merveilleuse  d'Am^rique. 


Printani^re. 
Roi  (les  Flukes. 
Saucisson. 
Vanderveer. 
Vaugienoo  tardive. 


All  of  which  were  of  good  size  and  handsome. 

Carrots, 

A  8mall,  early  variety  of  the  carrot,  called  French  forc- 
ing* carrot,  which  is  rarely  seen  in  American  markets,  is 
very  largely  cultivated,  and  appears  in  the  French  markets 
at  all  seasons.  The  roots  are  nearly  round,  and  would  not 
average  more  than  two  inches  in  diameter.  They  grow 
rapiUly,  have  a  very  small,  slender  top  or  leaf  stalk,  and 
can  therefore  be  planted  very  close.  They  are  of  a  light- 
ora,n.ge  color,  and,  when  cooked,  quite  tender  and  delicate, 
thoixgh  of  no  very  decided  flavor;  and  I  should  judge  the 
taste  of  most  persons  would  require  some  "education^  to 
^Pl>reciate  it  very  highly. 

ArticJioJces, 

G-lobe  artichokes  were  exhibited  in  fourteen  varieties, 
Jn.11^  15,  This  is  another  vegetable  but  little  used  in  the 
^'^^ited  States,  but  very  largely  grown  in  France  and  in 
Italy.  The  variety  most  esteemed  in  Paris  is  the  Large 
^r^en,  or  Laon.  It  is  used  green  as  a  salad  when  the  heads 
^^^  quite  green;  also  boiled.  The  young  shoots  are  also 
^^Hetimes  blanched  and  used  as  a  salad.  The  plant  is  a 
P^^cnnial,  and  remains  in  good  bearing  condition  four  or 
fi^^  years.  It  is  increased  by  offsets  taken  off  in  the  spring, 
f*  it  cannot  be  depended  upon  to  come  true  from  seed.  It 
^*  ^Iso  liable  to  be  killed  by  severe  frost,  and  would  there- 
not  be  likely  to  succeed  in  the  northern  portions  of  the 


Mushrooms, 


fo 


^^^ited  States. 


FotstoM. 


Carrots. 


Artichokes. 


Mnshrooms. 


Washrooms  of  very  superior  quality  were  also  constantly 
^^^  exhibition,  not  only  from  open-air  culture,  but  from  the 
^^Iterranean  caves  or  galleries  which  underlie  and  traverse 
*^€  city  of  Paris  and  its  environs  for  many  miles  in  all  di-    ^Subterranean 

r^^^  "^  "^  galleries. 

^^<;tions.    These  galleries,  of  which  the  so-called  Catacombs 
^>*e  a  portion,  have  been  formed  in  years  past  by  quarrying 
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ve^etftbio8°°*  °^*^®  stone  of  which  the  city  is  built.    This  stone,  which  lies 
beneath  this  whole  region  at  3(K  to  6(K  deep,  is  a  soft,  liglxt- 
colored  limestone,  easily  cut,  but  hardening  by  exposure  to 
the  air,  and  has  been  taken  out  and  brought  to  the  surfiEiiO^ 
through  large  circular  wells  or  shafts  8'  or  10'  in  diameter- 
MushroomB.    ^t  the  bottom  of  these  shafts  are  large  chambers,  fro] 
which  radiate  galleries  in  various  directions,  often  commi 
nicating  with  other  chambers  and  shafts  at  greater  or  U 

gaiieriea?"^"^"  distauccs,  forming  a  labyrinthine  network  underneath  tht  ^ 
whole  neighborhood.    These  galleries  vary  greatly  in  the»- 
dimensions  from  5'  or  6',  to  20'  or  more  in  width,  and  I 
height  from  5',  to  15'  or  20',    The  wider  x>ortions  of 
galleries  and  chambers  are  supported  by  stone  pillars,  an  — 
the  passages  protected  on  each  side  by  stone  walls,  som^B 
times  laid  dry  and  sometimes  in  solid  masonry  laid  in 
ment  and  arched  overhead.    It  is  in  these  undergroi 
galleries  and  chambers  that  the  principal  portion  of  t1 
mushrooms  used  by  the  city  of  Paris  are  grown,  and 
Entrance  most  of  them  the  only  entrances  are  through  the  circi 


shafts  above  mentioned,  and  through  which  all  the  materi^.j3 


for  miles  and  miles  in  length  of  mushroom-beds  have  to 
taken  up  and  down  on  rude  ladders,  formed  by  single  'pdl 
bored  through  at  regular  intervals  and  furnished  with  6ti< 
for  support  in  climbing  or  descent.  In  some  cases,  there 
entrances  to  these  galleries  from  excavated  quarries,  whTC3. 
are  much  more  convenient  and  greatly  diminish  the  lal>ox 
^Modo  of  grow-  xhc  mushrooms  are  grown  in  long,  parallel  beds  of  partially 
decomposed  stable-manure,  about  20"  wide  at  the  base  and 
18"  high,  sloping  at  the  sides  and  quite  narrow  at  the  top. 
These  beds  are  quite  close,  allowing  only  a  narrow  path 
between,  and  a  sloping  bed  is  also  formed  on  each  side 
against  the  walls.    All  are  covered  with  about  1"  only  of 
light,  sandy  soil,  formed  principally  from  the  cUbris  of  the 
quarries.    And  here,  in  these  dark  pavems,  where  no  ray 
of  light  ever  penetrates,  except  the  feeble  rays  from  the 
lamps  of  the  workmen,  the  labor  of  mushroom-growing  is 
going  on,  night  and  day,  the  year  round.    New  beds  are 
formed  at  intervals  to  keep  up  a  constant  succession,  while 
the  spent  material  of  the  old  and  exhausted  beds  has  to  he 
as  often  entirely  removed.    In  one  of  these  places  which  i 
visited  there  were  beds  in  every  state  of  development; 
some  with  little  mushrooms  just  starting  and  barely  visi- 
ble, and  from  these  through  all  gradations  to  beds  thickly 
studded  with  large  quantities,  from  1"  to  2"  in  diameter, 
and  ready  for  gathering.    In  passing  through  these  galle- 
ries we  came  to  another  shaft,  with  its  pole-ladder  reaching 
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down  to  a  still  lower  depth,  and  were  told  there  were  other   ExbibitioM  of 

,  ^      ^  vegetable*. 

gallenes  and  mushroom-beds  at  the  bottom,  cultivated  by 

the  same  proprietor,  who  informed  us  that  he  used  alto-    Muahroomt. 

^ether  about  twelve  miles  in  length  of  these  underground 

galleries  in  growing  mushrooms  for  the  Paris  market    I 

confess  to  receiving  the  statement  of  the  '*  twelve  miles ^ 

^tli  a  good  deal  of  doubt,  but  some  French  people  who 

rere  with  me  did  not  seem  to  regard  it  as  an  improbable 

tory.    I  was  informed  there  were  200  or  more  of  these.  Mode  of  grow. 

•^  iDg  in  subternui- 

iashroom-growers  m  different  sections,  in  the  vicinity  of ««» gnUeries. 
'axis,  and  that  some  of  their  underground  plantations 
ielded  1,000  lbs.  per  day,  valued  from  10  to  20  cents  per 
^txnd,  according  to  the  quality  and  season.  There  were 
^o  varieties  on  the  Exposition  tables  and  also  in  the  mar- 
^ts,  differing  but  little  apparently  except  in  color.  One 
ci^  was  very  white,  the  other  a  yellowish- gray  color,  and 
^^J-oUy  rather  larger  in  size  than  the  white  variety. 

Market  of  the  Halles  Centrales.  HaUcsCen- 

troles. 

-A.t  the  Halles  Centrales,  or  large  central  market  of  Paris,  ^/pj^^  market 
^  ^ay,  1  found  much  the  same  varieties  of  vegetables  and 
^xticultural  productions  as  were  brought  to  the  Exposition 
^^les.    In  vegetables.  May  20,  there  were  asparagus  (extra  ^1^*^*5^*  °° 
^^e  and  large),  cauliflowers,  small  early  carrots,  leeks,  cos 
^ttuce  (very  large  and  fine),  endive,  small  new  potatoes, 
"^liions,  cucumbers,  little  green  melons,  peas,  string-beans, 
Washrooms,  tomatoes,  small  early  radishes,  early  cabbages, 
^tc     In  fruits  there  were  strawberries,  apples,  cherries,    Fruits  nndcut- 
t)ranges,  grapes,  apricots,  and  green  almonds.    Cut-flowers  ^o'^*"- 
were  also  in  considerable  quantity  and  variety.     Large 
bouquets  of  rosebuds,  violets,  mignonette,  sold  for  2  fr.    ^^^^' 
(iO  cents);  large  strawberries,  25  cents  per  pound.    Sep- 
tember 20, 1  found  some  variations  in  the  vegetable  depart-  temberlo.^"^^'* 
ment.    The  principal  offerings  were  small  asparagus,  fine 
cauliflowers,  cabbages,  chicory,  celery,  carrots,  cucumbers, 
cresses,  Brussels  sprouts,  globe  artichokes  in  great  quan- 
tity, beans  (string  and  shelled),  radishes,  lettuce  in  va-    vegetables. 
riety,  parsley,  onions,  leeks,  potatoes,  egg-plants,  toma- 
toes, peppers,  gherkins,  Swiss  chards,  spinach,  melons, 
squashes,  and  pumpkins — the  latter  usually  cut  and  sold 
in  slices  at  10  centimes  (2  cents)  each.     Apples,  pears,    Froiu. 
peaches,  plums,  and  grapes  were  the  principal  fruits.    In 
flowers,  asters,  carnations,  dahlias,  forget-me-nots,  gladio-    riowert. 
lus,  heliotropes,  mignonette,  orange-blossoms,  pyrethrums, 
roses  and  rosebuds,  and  stocks  in  variety. 
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.  .  Fiower-mar-  FlowcT  Markets. 

kets  of  Parts. 

The  flower  markets  of  Paris  are  also  very  interestii 
being  held  every  day  of  the  week  in  some  part  of  the  ci 
except  Sunday,  upon  which  day  dog  markets  and  bird  m 
kets  are  held  instead.     There  is  a  flower  market  on  ^Ite 
Quai  de  la  Cit6,  Rue  Aub6,  near  the  Palace  of  Justice,    on 
Wednesdays  and  Saturdays ;  in  the  Place  de  la  Madeleine, 
near  the  church,  on  Tuesdays  and  Fridays;   and  on  the 
Boulevard  St.  Martin,  near  the  ChS.teaa  d'Eau,  and  also  in 
the  Place  St.  Sulpice,  near  the  church,  on  Mondays  aod 
Thursdays.    The  market  in  the  Quai  de  la  Cit6,  on  the  left 
bank  of  the  Seine,  near  the  Hotel  Dieu,  is  most  conven- 
iently arranged,  and  perhaps  the  most  interesting  of  a.!^ 
Under  the  shade  of  rows  of  fine  young  Pawlonia  trees 
long,  open,  tent-like  sheds, with  iron  supports  and  zinc 
iron  roofs,  under  which,  on  the  market  days,  the  finer  flowe: 
are  displayed.    In  additiou,  all  the  adjoining  space  on 
quai,  in  the  streets,  and  on  the  neighboring  bridge,  Pont 
Change,  the  more  common  flowers,  as  well  as  large  qnani 
ties  of  ornamental  trees  and  shrubs  and  trailing  vines,  wi' 
their  roots  in  paniers  or  mats,  are  exposed  for  sale.    Abo 
the  middle  of  July,  I  found  the  following  as  the  princij 
kinds  of  flowers  and  plants,  but  in  great  variety  and  qui 
titles : 

Varieties  on  Aloes.  Gladiolus, 

wile,  July  15.  . ,        .  n  u 

Aloysios.  Gomphreuaa. 

Altemantheras.  Heliotrupes. 

Amaranths.  Hydrangeas. 

Asters.  India-rubber  plants. 

Balsams.  Japan  lilies. 

Begonias,  in  great  variety ,  both  Marigolds. 

broad  and  small  leaved.  Morning  glories. 

Cactus.  Oleanders. 

Cannas.  Palms. 

Carnations.  Pelargoniums. 

Chinese  pinks.  Phlox. 

Coleus.  Portnlaccas. 

Coxcombs.  Pyrethmms. 

Dahlias.  Roses,  in  every  variety  of 
Echeverias.  kind,  and  color,  and  in  the 

Ferns.  est  quantities. 

Forgetr-me-nots.  Snapdragons  (Antirrhinum). 

Fuchsias.  Tropseolums. 

Geraniums,  in  wonderful  variety,  Veronicas. 

of  all  colors,  double  and  single,  Verbenas. 

and  of  rose  and  other  scented  Vincas. 

sorts. 

These  flower  markets  seemed  always  well  attended,  &tJ^ 
by  all  classes,  young  and  old.    In  every  direction  flowers, 


li^ 
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Bts,  and  shrubs  were  borne  away,  the  finer  varieties  bykeuofPoiiB^*^* 

Bried  servants  from  the  carriages  of  the  wealthy,  and  the 

re  common  flowers  by  the  laboring  classes — ^men,  women, 

iDg  girls,  and  often  children  among  the   purchasers. 

rge  masses  of  cut  flowers,  both  in  single  varieties  and  in 

ge  and  tastefully  arranged  bouquets,  were  always  present ' 

these  markets,  where  flowers  of  any  kind  could  be  had 

ornamental,  decorative,  or  other  purposes. 

'he  French  must  be  regarded  as  a  flower-loving  people,      Love  of  flow. 

*  «=»   *  /  ^^    araon.t5    the 

not  only  do  ornamental  flower-beds  appear  everywhere  French  people. 

great  profusion   in  their  public  gardens,  parks,  and 

ares,  but  about  their  public  buildings,  fountains,  stat-  1°  puWio 

»  and  at  street-crossings,  wherever  available  space  can 

ound.    In  private  gardens,  also,  not  only  in  the  places  ^^ng^^^*^®  ^^' 

lie  wealthy,  but  around  the  dwellings  of  the  humblest 

a.ger,  the  flower-beds  are  almost  always  present.    And 

'    at  the  country  and  suburban  railway  stations,  there  ^^  ^^^\  ^"JJ"; 

oJmost  always  handsomely  kept  flower-beds,  and  some-  *ioi»»- 

is  long  ribbon-lines  of  gay  flowers  and  brigh^foliaged 

tts  along  the  sides  of  the  railway  track  for  considerable 

^nces  near  the  towns. 

tie  prominent  and  distinguishing  features  in  French  infinite  mins- 
biculture  seemed  to  be  almost  infinite  painstaking  and  of  i^^h  ga^r^ 
^ial  care ;  and  it  really  seemed  as  if  every  tree  and  shrub  *"°"" 

plant  in  and  about  the  city  of  Paris  and  in  the  Expo- 
>n  grounds  had  some  one  whose  duty  it  was  to  look 
rX  and  care  for  its  special  wants  and  requirements.  All 
'^  so  nicely  kept  that  a  faded  flower  or  decayed  leaf  was 
^ly  seen.  Even  in  the  grounds  appropriated  to  the  ani- 
L  shows,  one  of  the  first  things  was  the  formation  of  a 
en  lawn,  in  which  were  large  oval  beds  made  gay  and 
:*aetive  with  brilliant  flowering  plants ;  and  around  the 
Losnre,  and  the  exhibitors'  tents,  sheds,  and  buildings 
^e  large  plantations  of  ornamental  plants  and  shrubbery. 

Market  Gardens,  ^      Market  gar- 

dens. 

^e  market  gardens  about  Paris  are  also  remarkable  for 

^ful  culture  and  wonderful  productiveness.    They  are 

lerally  small,  containing  from  one  to  three  or  four  acres,  gtai^  ^^{Jh 

3  nearly  all  those  near  the  city  are  surrounded  by  high  jgj''^2Jc^^^ 

ne  walls,  upon  which  are  closely  trained  pears,  pen<ihes,  plants. 

3  grapes.    Numerous  hot-bed  frames,  sometimes  heated 

hot- water  pipes,  and  great  numbers  of  cloches  or  large 

llglasses,  are  found  in  all  these  gardens  for  growing  and 

)tecting  early  vegetables  and  plants,  and  are  in  constant 
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^  Mukat  gn-  uge  from  October  to  May.  The  saeliea  for  many  of  the  tna 
are  of  light  cast  iron,  with  handles  at  the  end,  making  tlk 


FlO.  3B.— Frame  and  beU-gliu»,  or  cloche,  med  by  murjtet-^rdeiicr*  /(m 
adi  and  otktr  young  plant*. 


very  convenient   and  durable.    The  bell-glasses  are   ■% 
large,  16"  to  18"  in  diameter,  and  are  principally  nsed 


Fia  37  — Rack  for  tlonng  or  traiuporUng  tie  cIookM. 


growing  lettuce  and  other  salad  plants  for  winter  and  aprt 
markets.    They  are  also  very  useful  for  striking  cattitf 


FlO.  33. — SimpU  frame  of  otkr  tuilhtc,  corered  witX  oiUdpaprr  or  nM 
to  protect  from  frost. 


and  for  growing  seedling  plants  in  early  spring.    It  aae 
surprising  that  the  gardeners  can  be  successful,  for  near  t 
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city,  in  addition  to  the  high  cost  of  maDore  and  other  fertil-  ^^^  >*«*«  g«r- 
izers,  they  are  obliged  to  pay  a  rent  of  tlOO  to  ♦126  per  acre  ^^^u^'l^ur?"'' 


Fia.  39. — ft'omc,  ^th  planti  protected  bg  ilTavi-m«tti)ig. 

P6r  a.zixium.    But  they  caltivate  every  inch  of  the  ground, 
""d  often  have  two  or  three  crops  planted  on  the  same  area, 


fla.   *0,_iVotectioito/pfaii/«/romrte  snain  tHmmei 
Uueoni"  of  ttratc-matling. 

whiclx  are  taken  off  in  succession.    Tiiey  manure  highly,   c«n)fiiiciiitivi 
plant    closely,  cultivate  perfectly,  water  abundantly,  and 


—PnUclion  of  rg^ttraa for  tomatoa.    A,  dmedfor  tke  night;  B, 
open  bg  dag. 

**ep  the  ground  constantly  occupied  both  winter  and  sum- 
*ier.    I  was  told  they  managed  to  take  aa  many  as  eigttt 
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et  ev-  succeasire  crops  in  a  season,  with  various  kinds  of  salad  ^ 
«»ive  radishes,  potatoes,  cauliflowers,  cabbages,  etc. 


Fig   42  — Permanent  kol-bed  htaled  by  iol-waitr  pipa 

The  illustrations  (tigs.  3(M5)  arc  from  the  "BonJardin- 
ter,^  and  are  a  few  of  the  appliauces  used  by  the  Freucb 


Fio.  i'i.—Clodiet  protected bffpailUumna  or  itrav-matliiig  ovtrkead. 

gardeuers  in  their  operations.    Their  uses  will  be  appare> 
withont  further  description,  and  will  se^^'e  to  show  the  ca"v 


Fig.  44. — Adjiteldble  prolection  of  »tr<ni>-mattinij  for  cloclia. 

1  attention  given  to  growing  plants,  and  the  methods  <" 
protection  employed  to  insure  success.  f    J 
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Figs.  49  and  50  represent  a  very  ingenious  and  useful  im- 
plement,  having  important  advantages  over  the  perforated 


sprinkiler.    .By  changing  the  shape  of  the  lip  (Fig.  50), 
or  hax'ing  tips  of  different  sizes,  and  increasing  or  dimiuish- 


'•'o. . 


■  '*^.— DoiiAIt  apalierieith tertical  cordona, ptvfected  i^ itratu-BUilting 
andmiuliu  or  linen  cIoFA. 
6  tlje  aperture,  these  water-eans  may  be  adai)ted  to  all 
I  of  work  iu  sprinkling  for  tlio  garden  or  greenhouse. 


^'naa 


^.  il.—Sk^ttr  for  e»pai*er» 
teall  by  itraw-nuttUng. 


Fig.  iS.—Sapporti  of  irou /or 
Itr  of  fruit  on  icalli. 
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The  work  is  done  more  rapidly,  and  the  stream  of  water 
spread  into  a  wide,  thin  sheet,  falling  in  fine  spray  and 

ways  uniform,  and  ne 
clogging  by  slight  impiL_izx^. 

til 


Watering  can 
of  Raveneau. 


-^f 


ties  in  the  water,  as 
the  perforated  sprinkle^ 
It  is  the  invention  of 
Eavenean,  of  Paris,  and_ 
largely  used  by  the  gard. 
ers  of  Paris  and  vicinS 
and  much  approved. 

Among  many  appliar^c^^s 

for  sprinkling  by  hydr^i:i^ 

pressure,  that  shown  in  ^i^. 

Fig.  A^^—WaUfring  can  of  M.  Raveneau,  51  ^^^  ^^^^1  ^^d  attracti^v-e! 

Owing  to  the  shape  of  the  revolving  pipe,  which  was  rapicily 

moved    by    the    flow    and 
charge  of  the  water  through 
nozzle,  the  whole  machine  coi:i^l-Cl 
be  made  to  move  in  a  circle,  for* 


FiG.  50,— Nozzle  of  French  wa-  ing  a  radius  the  length  of  the 
ter-can,  with  copper  Up,  for  necting  pipe  or  hose,  or  to  mc^ 

BprinkUng  flowers  and  plants,   «  j  i        i.     ^    ^  •    i_ 

^         ^"^  ^  forward,  by  short  steps  or  jerks 

its  three  legs«  to  the  length  of  whatever  hose  might 
attached. 


Revolving 
lawn  sprinkler. 


Fio.  51. — Revolving  lawn-eprinkler^  self -acting.   Exhibited  by  M,  Raven 

Lawn-mowers. 


Lawn-mowers. 


Of  several  patterns  of  lawn-mowers  used  on  the  Ex] 
tion  grounds,  the  most  effective  and  favorite  machines 
American  type,  peared  to  be  those  of  the  style  of  the  Philadelphia  la^^*^-*^* 
mower,  or  some  modification  of  it;  and  in  the  later  days 
the  Exx)osition  I  saw  no  other  kind  in  use  on  the  lawns. 
tooS.^'^**'^*'^'     ^®  illustrations  of  tools  used  in  French  horticultu: 

Borel. 


shown  in  Fig.  52,  are  from  the  card  of  M.  Borel,  one  of  tr 
exhibitors,  and  give  fair  representations  of  a  portion  of 
exhibition.    The  gardening  implements  are  all  heavier  tL 
those  of  American  manufacture,  and  appear  clumsy  a-'*'^ 
inferior  by  comparison.     American  gardening  tools  h»^^ 
been  introduced  to  some  extent  about  Paris,  and  I  was  i^' 
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oaed  were  preferred  to  those  of  French  manofactare  on  ^ 
onnt  of  their  lightaess,  better  shape  and  adaptability, 
ter  temper,  and  saperior  fioish. 


FlO.  52. — Group  of  horticulUirat  tooU  in  Erpotltvm 

Street  and  shade  trees.  auit  nea*. 

tie  planting  and  culture  of  shade  and  omameDtal  trees 
^e  avennes,  sqnarea,  public  gardens,  and  boulevards,  and 
k  g  the  quays  upon  the  banks  of  the  Seine  receive  special 
Mition,  and  add  greatly  to  the  Iwaoty  and  attractiveness 
•lie  city  and  ibs  surroundings.     The  older  plantations  of 
*s  in  the  Garden  of  the  Tuillerics,  the  Garden  of  the  Lux- 
»arg,  the  Garden  of  Plants,  the  Champs  Slys^es,  and 
iy  other  places,  seem  to  have  been  mostly  of  elms,  plane-  iiod^"''aEd^I'. 
is,  lindens,  and  maples;  but  the  later  plantings,  partic- p'"^"- 
Ply  upon  the  avenaes  and  recently -opened  boulevards,  are 
•tIj  all  of  horse-chestnuts;  the  plane-tree,  or  Western   mmeireei »n.i 
amore,  being  the  &vorite  tree  for  the  river  banks,  and 
pawloDia  in  many  places  in  the  public  squares  and 
liens. 

?he  horse-chestnuts  are  very  beautiful  in  spring  and  early  '""™"*^^" 
nmer,  shading  the  walks  in  double  rows  upon  the  wider 
llevards,  and  their  straight,  smooth  trunks  and  symmet- 
al  beads,  with  spikes  of  abundant  white  and  pink  bloom 
Id  the  fresh,  green  foliage  in  the  month  of  May,  aie  very 

Mining- 


' 
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Climbers  and 
vines. 


The  ivy. 


shade  u^*  "*^     '^^®  larger-growing  erergreens  are  sparingly  used,  except 

in  the  large  gardens,  where  there  are  some  fine  specimens, 
Sequoia  and  among  which  the  Sequoia  gigantea  and  the  Deodar  cedar 
were  specially  fine  and  luxuriant.  The  smaller  ornamental 
evergreen  shrubs  are,  however,  abundant,  and  in  connection 
with  those  of  deciduous  habit  are  used  in  the  greatest  pro- 
fusion. 

Beautiful  effects  were  produced  in  the  parks  and  gardens 
by  training  upon  the  trunks  of  the  large  trees  traihng  vines 
of  different  varieties  of  clematis,  honeysuckles,  ampelopsis, 
and  ivy.    The  beauty  and  luxuriant  growth  of  the  ivy  iu 
and  about  the  city  of  Paris  is  something  wonderful.    It  is 
used  everywhere — in  mixed  borders  and  gardens;  for  shad- 
ing bowers  and  porches;  training  about  artificial  rock- work 
and  fountains ;  for  covering  walls,  iron  railings,  and  trellises; 
forming  dense  screens  iu  many  places,  fresh  and  green,  but 
as  impervious  to  sight  as  stone  walls.    It  is  also  effectively 
used  in  pots  and  boxes  for  interior  decoration,  trained  aboot 
pillars  and  about  windows,  and  wherever  its  graceful,  trail- 
ing habit  and  charming  freshness  is  desirable. 
Municipal  car«     The  watchful  carc  extended  by  the  city  government  ov^^r 
trees.  ®    ^^    ®  ^hc  trccs  withiu  its  limits  is  quite  remarkable.    Each  incii- 

vidual  tree  seems  to  be  looked  after  and  all  its  special  nee^is 

supplied.    If  exposed  to  outside  contact,  it  is  protected  l^y 

a  circular  shield  of  iron  rods,  studded  with  sharp  poiat:'^. 

straightening  If  a  youug  trcc  is  disposcd  to  grow  crookedly,  it  is  bouxi^ 

and  pruning.      ^^  ^  straight  and  slender  pole,  running  its  whole  lengC^l*? 

until  its  upright  growth  is  established.  Every  limb  or 
branch  that  grows  irregularly  is  pruned  to  shape.  A.»<i 
although  this  pruning  is  sometimes  carried  to  excess,  pjro- 
ducing  the  topiary  monstrosities  at  Versailles  and  otti^^ 

places,  by  shearing  evergreens  aoid 
other  trees  into  distorted  and  unnSkt;- 
ural  shapes,  in  other  cases  it  is  only 
used  to  direct  the  growth  of  tree^ 
to  the  most  perfect  development  i^ 
their  characteristic  forms,  and  mas* 
then  be  most  highly  commended. 

In  the  asphalt  pavements  along 
the  boulevards,  where  thousands  of 
Fig.    53.—  Open-work    iron  trees  are  planted,  each  tree  is  avLt" 
grating,  in  four  «ection»,  rounded  at  its  base  by  a  circuto^ 
around  trees  in  asphalt  pave- ^j.^^  grating,  6'  or  more'iu  (immeteTf 

ment  in  Paris.  j.       /»•      i  u.     x-  ^    i      i.u^ 

to  afford  access  to  tne  roots  by  tn^ 
air  and  the  rain,  or  for  artificial  watering  if  required.  Tbes^ 
gratings  (Fig.  53)  are  of  ornamental  iron-work,  cast  in  four 


Grating  in 
pavement. 
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Tsmporu? 

mil  proteotlon. 


PropagBtiilg 


ions,  with  an  iDner  circle  large  enough  to  acuomiiiodate  ^ 

trunk  of  the  tree  wbeu  it  attains  a  growth  of  a  foot  or 

e  in  diameter;  and,  being  in 

ions,  are  easily  removable  when 

may   be    desire«l.     Wherever 

ding  was  going  on,  or  any  re 

■3,  whereby  the  safety  of  the 

s  npon  the  streets  would  be 

angered,  circular  stone  walls, 

Iiigb,  were  solidly  built  in  ce 
It  on  the  outer  circle  of  the  iron 
tings  encireling  all  the  trees  iu 
vicinity  (Fig.  54). 

heimniensequantitiesof trees,^  fL.      '^   ^__ 
lbs,  and  flowering  plants  re-""        — .z!ll^^ 
ed  for  the  ornamentation  ofpis    bi— stone  wall  anmnd 
3ity  are  i)roduce<l  in  extensive    voa«g  tree  m  parinmn  for 
■agatiug  houses,  gardens,  and     '™po^rs  protecHon 
eries  under  the  care  and  direction  of  the  government. 
>e8e  establisbmcnts  are  produced  the  tie>es  and  plants  10*" 
'St  endless  variety  for  the  boulevards,  parks,  squaies, 
gardens. 

le  Jardin  Fhuriste  is  a  very  large  establishment,  where    jardin  Fiatr- 
trincipal  portion  of  the  flowering  plants  for  the  use  of  *^ 
city  are  produceil,  sitnated  at  the  end  of  the  Avenue 
lau,  and  (luite  nearthePort.de  laMaette,  leading  to  the 
t  proinena^le  of  the  Bois  de  Boulogne.     It  is  furnished 

unmerous  and  expensive  glass  structures  and  all  the 
iances  for  the  most  extensive  production  and  care  of 
ts  of  all  kinds  used  for  decorative  purposes. 

le  principal  nursery  for  trees  for  street  planting  is  near    NurMrynfKo. 
jntsur  Marne,  where  something  like  50  acres  are  de-  ^''  **"    *""'' 
d  to  this  purpose  alono.    There  are  other  nurseries  where 
y  shrubs  and  flowers  are  produced  in  immense  quanti- 
for  public  use,  the  most  extensive  of  which  are  in  the 

de  Boulogne  and  the  Bois  de  Vincennes. 
le  Champs  £lys^es,  the  great  central  public  ganlen  and  ^ 
lue  of  the  cityof  Paris,  is alHoaprlncipalprotuena<le  and 
e  in  connection  with  the  Avenue  du  Bois  de  Boulogne, 
h  leads  fh>m  the  termination  of  the  avenue  of  the 
ups  filys^es  at  the  Arc  de  Triomphe  to  the  celebrated 

lie  Boulogne,  the  most  charming  of  all  the  parks  and  ,^  ^**'"  <' 
ens  in  the  neighborhood  of  the  city,  and  most  frequented 
» inhabitants. 

le  garden  of  tbe  Champs  Cllystos,  which  extends  from 
Place  de  la  Concorde  to  the  Bond  Point,  near  tbe  Ave- 
26  P  B VOL  5 


Chumps  Slj-- 
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cS^\wB^t  ^^^  d'Antin  and  Avenue  Matignon,  a  distance  of  over  2,000 
feet,  with  an  average  width  of  about  1,200  feet,  contains  much 
that  is  interesting  in  the  way  of  fountains,  ornamental  flower- 
beds, handsome  shrubs,  smooth  grass  plats,  and  fine  trees, 
both  deciduous  and  evergreen.  In  addition  to  fine  speci- 
mens of  magnolias,  conifers,  and  other  trees,  there  are 
masses,  belts,  and  clumps  of  rhododendrons,  hollies,  azaleiis^ 
euonymus,  and  other  choice  shrubs  in  great  profusion,  and. 
all  kept  in  the  highest  state  of  cultivation. 
Avenue  of  the     The  Avcuue  du  Bois  de  Boulogne,  before  mentioned,  is 

Boia      de     Bou-  ^      '  ' 

logne.  also  one  of  the  largest  and  most  remarkable,  as  well  as  one 

of  the  most  beautiful,  about  the  city.  It  is  about  tlireo- 
fourths  of  a  mile  long  and  near  400  feet  in  width,  containing 
a  wide,  central  road,  with  charming  grass  plats  and  omss^ 
mental  beds,  gay  with  shrubs,  flowers,  and  pleasant  walfejs 
on  either  side  for  the  whole  distance.  The  Bois  de  Boulogcx^ 
The  Bois.  contains  2,250  acres,  and  is  beautifully  diversified  witli 
charming  woods,  lakes,  cascades,  rustic  bridges,  arm^l 
every  variety  of  artistic,  ornamental  planting  of  tree^i?, 
shrubs,  and  flowers.  It  is  also  traversed  in  all  directions 
by  well-kept  drives  and  walks,  which  are,  in  pleasaxit 
weather,  coustiintly  occupied  by  the  pleasure-loving  inhal>i- 
tants,  both  in  carriages  and  on  foot. 

The  elms  and  most  of  the  forest  trees  in  the  Bois  de  Bou- 
logne, and  especially  those  in  the  Garden  of  the  Tuilleri^s^ 
which  were  fresh  and  beautiful  in  the  spring  and  early  sum- 
mer, turned  brown  and  lost  much  of  their  foliage  in  August- 
In  many  parts  of  the  city  this  was  quite  noticeable,  not  only 
with  the  elms,  but  to  some  extent  with  the  horse-chestnuts 
also.  The  plane-trees,  which  seemed  the  same  as  our  Ameri- 
can sycamore,  and  the  pawlonias  retained  their  freshness 
and  foliage  much  better. 

Exhibition  at  Exhibition  at  Versailles, 

Versailles, 

In  addition  to  the  horticultural  exhibitions  upon  the  E^-- 

position  grounds,  a  large  exhibition  of  an  international  char* 

teo^7*M^v?ge.acter  was  made  at  Versailles  about  the  middle  of  Augiu^'t:, 

to  which  the  English  gardeners  about  London  contribut^^ 
largely,  bringing  many  choice  specimens  of  rare  plants  frox* 
their  greenhouses,  which,  with  the  large  collection  of  tl3  ^ 
more  common  and  hardy  plants,  and  a  large  display  ^^^ 
seasonable  fruits,  trees,  and  vegetables,  made  an  attractiv^^ 
and  interesting  show.  Among  the  more  common  flowei^ 
were  very  fine  collections  of—  * 

Asters,  in  great  variety  of  style  and  color,  very  fuU  and  large  va^ 
•weU  grown. 
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as,  in  great  variety,  both  largo  and  small  leaved,  ino lading  a      Exhibition  at 

Ae  coUection  of  donble-flowering  kinds,  some  resembling  the 

owered  pomegranate. 

urns  of  various  sorts,  very  ornamental  in  foliage. 

,  many  kinds  in  great  variety,  some   very  rich  in  color  and    Flowers. 

on. 

8,  in  large  quantity  and  great  variety  of  size  and  color. 

as,  in  charming  variety,  some  trained  in  tree  form  10'  high. 

Ins,  geraniums,  and  gloxinias,  in  great  quantities  and  almost 

ariety. 

t)pe8,  fine  specimens,  6'  to  8'  high. 

08,  some  very  fine   variegated  double  and  single  varieties, 

ractive. 

las  and  zinnias  and  other  bedding  plants  were  also  shown  in 

•fection. 

remarkably  fine  specimens  of  ferns  were  shown.    Fema. 

the  adiantnms,  Farleyense  was  quite  conspicuous ; 
ne  fine  aspidiums,  davallias,  gymnogrammas  of  va 
I  sorts,  nepholepis,  etc.,  very  beautiful. 

ove  or  hot-house  plants,  orchids,  palms,  etc.,  the         Hot-houee 
as  very  fine,  but  space  will  not  permit  special  men- 
:cept  of  a  few  of  the  most  remarkable  specimens, 
which  were  finely  grown — 

ms.  Cissus  discolor. 

Cyrtodiera  fulgida. 
las.  Dendrobiums,  very  fine. 

Bertolonia  Van  Hoatt«ii. 
fu  Philodondrons. 

^llums.  Pritchardias,  etc. 

rills,  of  London,  hjid  a  very  fine  collection  of  rare  .    wiiis'coUeo- 

/  V  tion. 

handsome  and  well  grown,  among  which  were  very 
cimens  of — 

Curculigo  recurvata  variegata. 
ms.  Diplandenia  amabilis  (fine  green- 

icifolia.  house  climber), 

as  Cannonii  (bread-fruit    Nepenthes  hybiida,  Phyllamphora, 
ith   handsome    dark-red        Ralficsiana,  and  others. 

Phoenix   and  Pritchardia  grandis 
(Veddelliana      (beautiful        (fine  palms), 
ypalm).*^  Sarracenia  Dmmmondii  and  Dar- 

1  splendid  variety,  includ-       llngtonia. 
ntonii,  Falcatns,  Johan-    Theophrastus  imperialis. 
nee  of  Wales,  Queen  Vic- 
iunset,  Volntnm,  and  oth- 

d,  splendid  collection  of— 

Odontoglossnms. 
\,  Oncidiums. 

iums.  Saccolabiums. 

ams.  Tillandsias. 

ims. 

a  fine  collection  of  rare  ferns. 


1 
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Exhibition  at     jn  this  exhibition  of  Mr.  Wills  was  a  remarkable  coUec-      I 

Versaillea.  >  li*  O 

tion  of  dracaBDas,  of  which — 

Wills'  collec-  Alba  marginata,  Ignea,  |  Frt 

Berkleyii,  Leopoldii, 

Bunseiiy  Msgestica, 

Fredoricii)  Regalis,  and 

Gladstonii,  Willsii.  |^ 

were  new  and  specially  fine. 

Also  odontoglossums — Alexandre,  Eldorado,  Loddige^^     1^ 
and  Disa  grandiflora.  ^ 

Also  a  large  oval  bed  of  gloxinisis  in  great  variety. 

&SoM^  ^®^**^^     James  Veitch  &  Sous,  of  London,  also  exhibited  rema.^^^* 
ably  fine  specimens  of  the  following — 

AnihuHuma. — Brownii,  Thibautiana,  Veitchii,  and  Wurocqaianum. 

Alooasia  ThibauHatm. 

Cattlcyas. — Dominii,  Gigas,  Hybrida  picta,  Normanii,  and  Veitchii. 

Crinum  Vershaff*  Itianum, 

Cifpripediums. —AshhwTtoniaif    Calanthum,  Enryandrom,  Sedenii,  ^^^ 

Stelligerum. 
Dendrobium  fwmosum, 

Epidendintms, — ^Viticella  and  Viticolla  major. 
Nepenthes, — Ampullaria,  Courtii,  Hybrida  macnlata,  Kennedyana, 

hybrida,  Sangninea,  Sedenii,  Stewartii,  and  Zelonica. 
Odontoglossvms, — Alexandrse,  Rossi  majos,  and  tripndians. 
Oncidttma. — Concolor,  Incurvum,  Lapigeriaalba^Pnetextum,  and  St 

gemm. 
Phalcenopaia  grandiflora. 

The  floral  exhibition  was  made  in  a  large  circular  pOr^^iJ- 
ion  and  was  very  tastefully  arranged.  The  above  are  onJj 
a  few  of  the  more  striking  of  the  great  variety  of  irs^Tre 
plants  exhibited. 

FruitsAndveg-  There  was  also  an  exhibition  of  fruits  and  vegetables  at 
the  same  time,  principally  from  France  and  Italy.  In  tlie 
French  section  there  were — 

200  plates  of  grapes,  including  some  new  seedlings. 

About  400  plates  of  pears,  generally  well  grown. 

About  100  plates  of  apples,  from  medium  to  poor. 

A  few  specimens  of  very  fine  peaches. 

250  plates  of  potatoes,  mostly  of  English  and  FreiK^li^ 
varieties,  small  and  inferior  in  appearance.  A  few  Ame*"' 
ican  sorts,  among  which  Early  Eose,  Eureka,  and  Peerle^^ 
appeared  the  best. 

From  Italy  20  plates  of  grapes,  generally  very  large  ad  ^ 
handsome.  Among  them  some  very  fine  clusters  of  vari^' 
ties  named  Bianca  di  Chieri,  Fiesolano,  Pribiano,  and  Vi^' 
ginia,  all  white,  were  remarkable  for  size  and  beauty. 

25  varieties  of  handsome  apples,  large  and  well  growUy 
from  Turin. 
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rXhere  were  also  from  Italy  a  few  fine  specimens  of  plums;     Eihibition  u. 
ao  oraoges,  lemons,  almonds,  filberta,  and  walnuts. 


rouuds,  in  various  styles  of  espalier  and  gjienouiUe,  and 
:,lier  shapes  of  pruning  aud  trainiug,  both  bigli  and  low, 
hicli  were  both  novel  and  iot^resting. 

A.  fine  collection  of  rare  evergreens,  large  and  small ;  many    Evergreeiw 
ith  variegated  foliage;  a  very  handsome  display  of  Aura- 
aiias.    In  shrubs  and  small  trees  there  were  also  exhibited, 
1   great  viulety,  aucuba,  arbutus,  bambusa,  buxus,  coto-  iq^  abiiiiis. 
easter,  daphne,  eleagnus,  enoujmus,  iles,  ligustniTo,  lau- 
18,  lanrocerasas,  oleanders,  osmauthus,  phillyrea,  photi- 
ia,  pomegranates,  rosmarinus,  viburnum,  etc. 
A  somewhat  novel  screen  or  trellis  for  growing  aud  pro 
cting  grapes  was  exhibited  hen   (Fig  6o)  too  expensive 
r    practical  use  in       _fr 1^ ^^ — ^^ . 

le     United    States        l\s^^^  J  \ ^"-- l\  ^  >i\     ''"p*'"""' 

It     interesting     as        I  ..y;^ — \ — py— ''^jpi^  ^-j 

ustrative     of    the        ]     -  i    <    I        "^  ^    '^   I 

ttraordiuary      care 

iven  to  the  produc 

on   of  fruits  bj  tLepio  5.  —Ljht  i   u       ih  jiai    of  giwi*   a 

■rencb  gardeners — i  hht  dai  Tfun  (( » 

'w^  of  posts  planted  quite  near  with  grooves  sawed  al  the 

des  opposite  each  other  to  recene  glass  plates  also  a  light 

*Qie  above,  with  glass  for  the  protection  of  the  vines  below. 

'nes  were  planted  on  each  side  of  the  glass.    Another  simi- 

■"  affair  was  exhibited  with  thin  sheets  of  black  slate,  for 

*^  I'adiation  of  additional  heat,  and  to  hasten  the  maturity 

Slopes,  planted  only  on  the  side  facing  the  sun. 

GRAPE  CULTURE.  O rape  c alt un 

**i  the  neigbborbood  of  Paris,  the  larger  portion  of  the  sear  pht\< 
*Pe8  are  grown  for  table  use,  and  are  either  grown  under  a?f  pi*,""'" '" 
**s  or  upon  walls.  A  few  varieties  are  grown  in  open 
^^yard  culture — early  ripening  kinds,  white  and  black, 
'I  of  small  size,  not  larger  in  hunch  aud  berry,  under  or- 
'*ary  culture,  than  the  Delaware  or  Clinton.  But  grape- 
"^^iiig  in  the  neighborhood  of  Paris  did  not  impress  me 
^eing  less  difficult  than  at  hom^',  and,  except  that  tbeir 
^•^t^-rs  are  less  severe,  I  do  not  think  they  have  equal  ad- 
^Wtages  for  success  with  the  grape  growers  iu  the  State  of 
^'o.  With  the  same  care  and  cultivation,  I  believe  we 
•*Qld  grow  even  the  same  varieties  with  equal  success.  A 
^•^"  largo  collection  of  grapes  from  all  quartersof  the  globe 
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matiou. 
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the  protection  of 
walh)  and  cop- 
ing. 


Uae  of  sulphur. 


The  district  of 
Thomery,  near 
Fontain'ebleau. 
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was  growing  in  a  trial  vineyard  at  the  Garden  of  Acclima- 
tion. A  more  utter  failure  I  never  saw,  in  the  worst  seasou, 
in  the  United  States.  The  grapes  were  mildewed,  cracked, 
and  rotted.  A  perfect  bunch  could  not  be  found.  One  of 
the  gardeners  told  me  it  was  caused  by  neglect  to  use  sul- 
phur at  the  proper  time,  and  that  he  thought  it  might  have 
been  prevented. 

I  afterward  saw  in  private  gardens  man^  grapes  in  the  same 
condition.    The  season  was  unusually  wet,  and  this  measur- 
ably accounts  for  the  failure;  for  scarcely  a  day  passal  dur 
ing  the  summer  without  rain,  and  there  wei*e  a  few  days  oi 
extreme  heat  also.    Upon  the  walls,  where  the  grai)es  were 
protected,  and  also  sheltered  by  a  projecting  ledge  or  copin^ 
overhead,  they  seemed  generally  healthy,  wherever  they  wexe 
well  cared  for.     And  in  France  '^  care  '^  means  a  careful  trai^ii- 
ing  of  the  vine  upon  the  wall,  so  that  the  shoots  are  riB-Ot 
crowded ;  thinning  out  of  the  bunches,  that  the  vines  sk^l 
not  overbear ;  and  also  a  careful  thinning  of  the  berries 
from  the  clusters  to  prevent  crowding  and  cracking.    ^  '■il* 
phur  is  also  used  freely  to  prevent  mildew.    The  Phyllox^^yo^ 
is  said  not  to  have  been  observed  within  a  hundred  mile^ 
so  of  Paris. 

The  most  celebrated  vine-growing  district  in  the  vici 
of  Paris  is  the  celebrated  Thomery,  near  Fontainebleau, 
there  the  Chiasj^elas  Fontainebleau  grapes  are  grown  in 
perfection.    They  are  grown  either  upon  high,  whitewas 


or 

id 
at 
ed 


Wall  and 
copinjc  at 
Thomery. 


Fig.  56. — Grape  vinea  as  trained  at  Thomery  on  walUy  with  projeciin  ^  cop- 
ing above  ;  part  oj  the  vines  pruned. 

walls  with  projecting  copings  above,  or  on  lower  trelli^ 
where  they  receive  protection  from  the  walls,  which  are  the 


HORTICULTURE:    C0MMIS8I0»EB  CAMPBELL. 

in  feature  ia  the  vineyards  at  Thoiuery,  running  in  all    Cr«po  ci 
ectious,  and  asaally  from  8'   to  KK  high   (Figs.  50-58). 


FtG.  57. — Vinei  trained  on  tralli;  prnned  on  the  ''epur-ijiitem." 


le  trellises  between  the  walls  are  also  provided  with  means 

r  protection  overhead,  either  by  boards  or  a  kind  of  bitu- 

;uized  cloth.    These  projections  and  coverings  appeared 

be  movable,  and  couI<l  be  used  or  not  as  occatiioD  required. 

Atthe  School  of  Horticulture  at  Versailles,  which  is  nuder    school  of  hcm 

e  direction  of  the  French  Government,  there  are  also  large  wtUen. 

rdens  nnder  the  same  charge,  which  formerly  belonged  to 

e  Palace  of  Versailles.     Here  also  were  high  walls  in  every 

rectiou,  all  utilized  by  closely  tniincd  grape  vines  and  a    ^"UcniW"' 

ft-  peach  and  pear  trees.     The  grajte  walls  were  about  lO* 

E;h,  a  movable  step  or  platform  on  wheels  being  used  for 

tending  the  upper  portion  of  the  vines.     The  impression 

ide  upon  me  was  that  if  half  the  care  and  attention  were 

stowed  ui)on  grape-growing  in  this  country,  there  would 

■ely  be  a  complaint  of  failure  with  our  liardy  varieties.    I 

erward  visited  one  of  the  moat  celebrated  wine-producing 

ttricts  in  Southern  France,  in  the  neighborhood  of  Mont- 

llier,  a  region  where  grapes  and  wine  are  the  principal 

jdnct,  but  which  is  threats  ned  with  entire  destruction  by 

3  persistent  aud  aggreissive  attacks  of  the  Phylloxera  van  .t^on^im"' 

'rix. 

The  modes  of  culture  were  there  entirely  diCTereut  from 

ose  about  the  city  of  Paris,  corresponding  to  a  difierent 
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The  destrac- 
tion  of  vineyards 
in  the  south  of 
France. 


^^'^X  w^^ 

^^^ 


Grape  cnitore.  climate.    With  vcrj'  little  rainfall  and  a  mild  and  equable 
temperature,  vines  were  planted  without  stakes,  trellis,  or 

Vineyard cui-  .-«k.       support  of  any  kind;  and  were  never  allowed 

ture.  -^^k      to  grow  more  than  3'  or  4'  high — a  large  8tiil3 

or  stump  at  the  base,  usually  from  1'  to  1^^' 
high,  and  with  two  to  four  short,  stubby  armd, 
from  the  ends  of  which  the  fruit-bearing  shoots 
are  grown,  the  fruit  hanging  in  clusters  aboci  t 
the  stump  and  near  the  ground.    The«e  shoot: as 
appear  to  have  been  kept  pinched  or  short:- 
eued  during  the  growing  season,  and  in  tti.c 
spring  or  fall  pruned  back  within  a  few  ev^ss 
of  the  self-supporting  stump.     No  tying  or 
special  training  appeared  in  any  case.    Thes€ 
vineyards  were  in  every  intermediate  condi- 
tion, from  moderate  fruit- 
fulness   to    absolute  de- 
struction ;  and  on  all  sid^s 
were     abandoned    vine- 
yards grown  uy)  in  weeds, 
the  dead  and  blackeiie<l 
stumps  marking  the  path 
t:^  «  ro     ir  ^    i-  I    *•      •         ^     ii  of  thc  destrovcr.    Sandy 

Fig.  58. — Mode  of  planting  vines  ifpow  walU  •'  •; 

"  in  espalier:'     A,  trench  3'  frwn  wall  SOils  appeared  tX)  resist  3*1- 

filledtPith  new  frc^h  soil  for  receiving  /ftctack  longer  than  retentive 

yming  plants;  B,  roots  of  young  vines;  C,  clay,  but  it  was  said  tO  1^ 
cane  of  vine  pruned  and  trained  upon  wall,  ^^,1^,  g^  question  of  a  little 

longer  time  when  these  too  would  succumb.    I  saw  many 
vineyards  where  the  vines  were  being  taken  out;  some  were 

grubbed  up  with  mattocks,  others 
drawn  out  with  a  kind  of  miniatixi* 
stump-puller  with  a  w^indlass  an^ 
hook. 

At  the  city  of  Montpellier  there  -^^^ 
held  a  congress  of  grape-growers,  '^^ 
which  there  were  delegates  from  Bo^' 
deaux,  Marseilles,  Toulon,  and  all  t^^ 
wine-growing  sections  of  the  south  ^* 
France  bordering  on  tLo  Mediter*^"^' 
nean.  There  were  also  delegates  froi"* 
T^i     *    #«.   t:.     en     TT-  ^     ^  Italy,  Spain,  Hungary,  and  Austria? 

Delegates  from  Fig.  59. —  Vine  pruned  and         »^'      ^         '  o     .'7  rrm-g^^ 

various      coun-    ^^^^^^  ^^^  .tofcc-nne- ^ud  pcrhaps  othcr  couutries  also.    riJ^ 

yard,  a,  stake;  6,  h,  b,  object  of  the  meeting  was  announce^ 
by  fruit  spurs  cut  back  to  to  be  the  investigation  and  study  ^* 
two  or  three  eyes.  ^jj^  "American  vines,"  and  I  could  not 

help  noticing  in  the  large  assemblage  the  deep  interest  felt 
in  the  subject,  and  the  favor  with  whicli  the  confident  state- 


Congress  of 
jrrapo-gTowers  at 
HontpeUier. 


tries. 


\  -t 
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ots  were  received  that  these  Atncndto  vines  afiorded  a  orapp  mituro. 
ition  of  the  PhylloxKra  questioD,  and  a  remedy  for  the  Tho  phyuoi 
I  that  threatened  __  -^    ~^    ^=* 

niiu  of  their  grape 

I    wine     interest 

lile  tliey  appeared 

axe  in  a  strait  little 

irt  of    desperate, 

1  ready  to  eatch  at 

f  proposed  remedy 

:t  promised     buc- 

s,  the   testimony 

taJnly   secme<l    to 

[rant    ground   for 

ir   hopes,   as    nar- Tia.  GO.— Qrapa  tine»  proUvUd  bg  ahadiHg  over- 

3d   by   those    who  head  on  double  npalier. 

'■  longest  and  moat  perfectly  experimented,  both  by  praft- 

thc  French  vines  npon  American  varieties  and  by  grow- 

tbe  American  vines  on  their  own  roots. 

hat  the  present  condition  of  these  vinos  is  wholly  owing 

be  injury  by  the  Phylloxera  I  cannot  quite  believe,  al-  a^v 

Jgh  it  is  evidently  tbo  last  or  present  and  palpable  cause  «« 

Ueir  death.    Their  baliitual  treatment  and,  to  some  ex- orti 

,  want  of  culture  has,  I  believe,  weakened  the  vines  in  all  *"* 

r  older  vineyards,  and  prepared  them  for  the  attacks  and 

>ility  to  resist  the  effects  of  the  Phylloxera.    A  grape 

)  whose  natnral  habit  is  to  climb  and  make  long,  twin- 

ahoots  is  planted  in  soil  not  too  good  at  first,  crowded 

'  a  circumscribed  space  with  hundredsofit^  fellows,  3' or 

part.    Then,  instead  of  allowing  a  natnral  development, 

cut  down  within  a  foot  of  the  ground,  and  the  main 
fi  never  allowed  to  grow  any  higher.  Xo  support  is 
lished  for  the  slender  shoots,  and  tlio  grapes  are  grown 
ind  the  top  of  this  little  stub  for  year  after  year.  A 
^yard  of  this  kind  looks  at  a  little  distance  like  a  field 
:1osely  planted  currant  bushes.  I  am  satisfied,  from  va- 
8  experiments  I  have  made,  that  this  excessive  cramp- 

and  pruning  of  the  vine  has  a  tendency  not  only  to 
<ken  the  growth,  but  to  destroy  the  roots ;  and  that  this 
intially  vicious  treatment  has  so  weakened  their  consti- 
on  that  they  fall  an  easy  prey  to  the  in^'ading  insect 
trojers-  One  of  the  delegates  fVom  Spain  took  the 
«nd  that  the  Phylloxera  was  the  effect  of  weakness  in 

French  vines,  and  not  the  cause  of  their  destruction, 
lile  his  arguments  were  probably  incorrect,  there  cer- 
dy  appears  some  ground  for  bir  opinion. 
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Grape  cuitaro.     The  interest  of  the  discussion  was  fully  kept  up  for  Uir 

days,  the  conclusion  being  an  enthusiastic  indorsement 

the  use  of  American  vines,  and  a  settled  belief  in  their  si 

cra.^*^^  P^y"°*'  cess  in  enabling  their  own  vines  to  resist  the  Phylloxera  wh 

grafted  upon  American  roots.  They  say,  however,  if  tl 
the  ^pSilS"  to  grafting  process  fails,  they  will  then  introduce  the  Ame 
^es^n  ^^ri^^^^  vines  themselves,  and  make  their  red  wines  from  the 
call  roots;  J  noticed,  after  leaving  Montpellier,  going  eastward  alo 

the  borders  of  the  Medit-erraneau,  vineyards  in  every  ims 
ur.  as  a  c{«mier iuablc  statc  of  dilapidation;  in  some  cases  nothing  li 
ti^nTt'tho*Amer*-row8  of  black  or  browu  stumps,  entirely  dead,  and  oth( 
lean  vines.         partially  killed,  with  occasionally  a  weakly  and  yellow-loo 

ing  individual  in  the  last  stages  of  dissolution.    A  few  ue 

plantations,  evidently  of  American  varieties,  were  lookin 

bright  and  flourishing. 

hardinia^thS     The  greater  hardiness  of  the  American  vines  may  enabl 

American  vine,   them  lougcr  to  rcsist ;   but  if  this  same  mutilating  an 

dwarfing  practice  is  pursued,  although  the  evil  day  may  t 

put  off  somewhat  longer,  I  believe  it  will  as  surely  core 

when  their  weakened  condition  will  enable  the  FhyUoxerai 

overcome  and  destroy  them  also.    These  people  have  call 

The  difficulty  vatcd  the  viuc  so  long,  and  the  business  has  been  handc 

an>  othw^cStSe  down  from  father  to  son  in  such  unbroken  succession,  tk 

^pl!^'  ®'  ^®feel  incapable  of  substituting  other  agricultural  produc 

for  their  favorite  grapes  and  wine.     The  appearance  • 

the  country  indicates  great  former  i>rosperity ;  the  hous' 

nearly  all  of  stone ;  stone  walls  around  their  dwellings  ai 

Evidence*  of  gardcusj  forstouc  is  plenty  and  labor  is  cheap.    They  by 

former  P"»P«r- qqJ^^  ^  diversity  of  soils — some  brown,  rich  loam;  gravel 

clay,  reddish  clay,  and  in  many  cases  underlaid  by  a  uat 

The  soil  and  ^  drain  of  gravelly  drift.    The  average  soil  would  be  call< 

climate.  good  any  whcrc,  and  the  climate  dry  and  equable,  renderii 

it  specially  adapted  to  grape  culture.    Trials  of  growii 

wheat,  they  say,  are  unsuccessful,  and  some  of  thera  al 

say  if  their  grapes  fail  them,  they  will  have  to  expatria 

Diabeiiefin  the  There  is  a  general  disbelief  in  the  practicability  of  t 

efficacy  of  chemi-  *'  *r  tr 

cai  remedies,      chemical  rcmcdics  proposed,  both  on  account  of  ineflBcien 

and  great  expense. 

As  far  east  as  Marseilles,  and  for  some  distance  beyoi 

the  vines  were  still  looking  weak  and  ba<lly.    On  the  roc 

hillsides,  planted  on  terraces,  occasionally  they  present 

Effect  of  leas  a  better  appearance,  but  were  either  in  sandy  soil  or  p 

vigorous      prun-  *  *  /  v 

In?.  mitted  to  grow  more  luxuriantly.    Vines  allowed  to  gr 

on  walls  or  trained  in  long  shoots  seemed  always  better. 

Practical  vineyardists  regard  the  introduction  of  Amt 

can  vines  as  the  only  expedient  which  promises  rehef 
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tlicir  piesent  exigency,  for  they  have  found  some  kinds    Grape  culture. 

w^liich  appear  not  only  to  grow  and  flourish  and  bear  large 

and  healthy  crops,  in  spite  of  the  Phylloxera^  but  to  give  re-  ^^^^  piiyUox- 

newed  health  and  vigor  to  their  own  native  varieties  when 

grafted  on  roots  and  stocks  of  Amencau  ^ines. 

I  vitiited  many  gardens,  vineyards,  and  nurser»es  where      Experimenta 
these  various  experiments  are  being  made,  and  it  seems,  atocka  and  vines, 
both  from  my  own  observation  and  the  testimony  of  others, 
that  several  kinds  of  our  American  vines,  especially  those    The  American 
of  southern  origin,  such  as  Herl)emont,  Lenoir,  Pauline,  ceaXiulFrance. 
and  the  Jacquez,  especially,  will  succeed  admirably  in  this 
region.    The  Jacquez  is  thought  to  be  the  same  variety  The'*jacquez" 
wbich  was  sent  to  mcholas  Longworth  years  ago  m  a  cigar-  ing. 
box,  and  which  was  for  a  while  cultivat>ed  and  known  as 
the  *<Ohio''  or  '* Cigar-box'^  grape.    Although  it  never  ac- 
quired much  popularity  in  the  United  States,  and  is  now 
scarcely  to  be  found  in  the  Eastern,  Middle,  or  even  South- 
em  States,  it  seems  to  be  the  grape  of  all  others  most  val- 
uable aud  best  suited  to  the  emergency  now  existing  in 
^"rance.    The  foliage  is  dark  green,  rich,  and  luxuriant,  and 
the  fruit  without  a  blemish.    Native  vines  grafted  on  this 
American  vine  were  vigorous  and  healthy,  while  other 
French  vines  growing  on  their  own  roots  beside  these 
grafted  vines  were  dying  or  already  dead.    In  one  place, 
though,  I  saw  a  case  where  an  experimentalist  had  grafted 
^c  Jacquez  upon  the  French  stocks,  and  the  Jacquez  was 
a^lso  iu  this  situation  equally  vigorous  with  its  companions 
upon  their  own  roots.    The  conclusion  from  this  fact,  if  it 
^®  one,  might  render  the  question  of  the  effects  of  the  root 
^Pon  the  graft  a  Uttle  doubtful. 

But  the  current  is  all  one  way,  and  the  enthusiasm  in 
favor  of  the  American  vines  reminds  me  of  the  flush  times 
*u  America  when  the  "grape  fever''  was  at  its  height,  and 
^^pe-growing  was  the  all-absorbing  question  in  so  many 
P^is  of  the  country.    At  the  experimental  garden  of  the     Experimental 
School  of  Agriculture  at  ]\Iontpellier,  they  have  a  large  andpSuier!  *' 
^^eresting  collection  of  vines  from  various  countries,  but 
'^oi^  from  America  than  anywhere  else.   All  our  older  and  .  American  va- 
^*ll-kuowu  varieties,  many  of  Rogers's  and  Underhill's  and 
'^Jiold's  hybrids,  besides  thediflferent  types  of  our  wild  native 
*^tuds — the  Riparia,  Cordifolia,  Labrusca,  and  ^stivalis —         American 
^^re  all  here  represented.    The  Concord,  Hartford,  Rentz,  ^^^^'      ^ 
f  ^nklin,  and  grapes  of  that  class,  did  not  seem  to  be  flour 
^^Mng  as  well  as  those  of  the  Southern  type ;  partly,  I  have     onr  southern 
^^  doubt,  because  not  as  well  adapted  to  this  peculiar  lo-  sucoeasfui. 
^lity ,  but  also  on  account  of  the  extreme  drought  which  was 
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Grape  culture,  then  prevailing.    But  I  could  not  help  being  impressed  wit 

the  general  health  and  vigor  of  the  American  vines,  botiTi 
The  phyUox-  whcrc  planted  in  large  numbers  and  also  in  single  specimen 
plants.  The  Clinton  has  been  quite  extensively  planted  in 
the  way  of  experimenting,  but  does  not  appear  in  all  cas^a 
healthy,  the  foliage  suffering  from  a  kind  of  black  mild^ir 
which  I  have  often  seen  at  home. 

di8tft8te*for*our     ^^  ^  ^^®'  ^^^  Frcuch  pcoplc  do  uot  like  the  flavor  of  our 
wines.  wiucs,  though  they  admit  some  of  them  t-o  be  good,  and 

there  are  many  who  consider  our  vines  only  valuable  as 
P^y?fej7cra-resisting  stocks  for  grafting.  Others  are  will- 
ing to  make  an  exception  in  favor  of  such  varieties  as  the 
Jacquez  and  Norton's  Virginia,  Herbemont  and  Cynthiana, 
presrod'^r^ cer' ^  ^  ^^^^  ^^  dernier  ressort  in  case  the  grafting  process 
toin  varieues.     ghould  finally  provc  unsuccessful,  and  as  substitutes  far 

the  grapes  from  which  are  made  the  cheap  and  popular  red 
wines,  to  which  their  people  have  become  accustomed,  aud 
which  they  regard  as  one  of  the  prime  necessaries  of  life* 
a  Fre^ch^neoM*  ^^^  commou  laboring  classcs  consume  large  quantities  of 
«*^y-  these  cheap,  non-intoxicating  wines,  and  1  saw  far  less  drunk- 

enness in  France  than  in  those  countries  where  whisky  aad 
ardent  spirits  are  u<ed  by  the  people. 
cuitJSi*^  «"P®     Italy,  however,  seemed  to  be  a  kind  of  paradise  for  the 

lazy  grape-grower. 

There  the  vines  come  nearer  to  growing  and  taking  car^ 

of  themselves  than  in  any  other  country.     While  there 

were  very  few  vineyards — that  is,  where  the  whole  grouacl 

was  occupied  by  vines — ^there  were  nevertheless  grapos 

^^Mode  of  grow,  everywhere  bordering  the  fields  and  roadsides  and  running 

in  rows  through  tbe  fields,  leaving  spaces  from  10(K  to  20^ 
between  the  rows  of  vines,  where  farm  crops  were  culti- 
vated. All  these  vines  were  grown  upon  trees,  which  al>' 
pear  to  have  been  planted  for  their  support. 

A  vine  is  usually  planted  on  each  side  of  the  tree,  raO' 

ning  up  and  occupying  the  whole  head  of  the  tree,  and  th^>* 

long  shoots  are  trained  laterally  to  the  next  tree,  l(y  or  l*^ 

away,  the  grapes  and  vines  hanging  in  festoons  along  tl^^ 

and  training.      ^^^^s  in  the  most  graceful  manner.    Dwarfish  trees,  head<^^ 

rather  low,  were  mostly  used,  and  of  various  kinds.    Occ^^ 
sionally  fruit  trees  were  used,  but  they  seemed  to  pre 
elm,  maple,  thorn,  or  mulberry;  and  when  the  distance  l^^ 
tween  the  trees  was  considerable,  intermediate  stakes  wer^ 
placed  to  support  the  vines,  which  were  trained  from  tree  to 
tree. 

]!!«rot  only  in  Italy,  but  in  Switzerland,  about  Geneva  an^ 
Lausanne,  and  in  all  places  where  the  vines  were  allow^ 


T^^ 
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*  grow  and  spread  themselves  in  accordance  with  their   Grape  cniture. 
xtnral  habits,  they  appeared  vigorous  and  healthy,  bear- 
ig  abundantly,  without  any  visible  indications  of  failure, 
.ud  although  the  delegates  to  the  meeting  at  Mo^^^P^^^^r^^T^pJ^^iox 
sported  the  Phylloxera  as  having  been  found  in  I^y>  J^n^^^n  ^°f * 
pain,  Germany,  and  in  Hungary,  there  was  no  report  of  itaiy. 
ich  devastation  as  appeared  in  Southern  France,  where 
le  close  planting  and  short-stub  system  prevailed.    I  made 
)me  inquiry  about  the  Oidiunij  which  a  few  years  ago  was    oidiam. 
(garded  as  the  great  obstacle  to  successful  grape-growing 
:  Europe,  but  the  reply  was  that  it  was  so  easily  controlled 
7  the  use  of  sulphur  that  it  was  regarded  as  of  no  moment 
comparison  with  the  great  and  overwhelming  danger 
>m  the  Phylloxera, 

UTILIZATION  OF  SEWAGE.  Sewage  utiliza- 

tion. 

Some  interesting  and  valuable  experiments  have  been 
i-cie  in  the  neighborhood  of  Paris  in  the  use  of  the  sewage 
>m  the  city,*  both  from  sanitary  and  economic  considera- 
ms.  The  total  length  of  the  principal  sewers  of  Paris  is  ^^*»e  p**"**  "c^- 
out  500  miles ;  two  of  the  largest  run  at  right  angles 
ith  the  river  Seine,  under  the  Boulevards  St.  Michel  and  Length, 
-bastopol,  and  receive  several  tributaries.  Four  others, 
inning  parallel  with  the  river,  two  on  the  right  and  two 
^  the  left  bank,  traverse  different  portions  of  the  city,  fol- 
ding the  directions  of  the  principal  quays  and  boulevards, 
^^se  large  sewers  are  from  4'  by  1'  to  16'  by  18'  in  diame-  sizo. 
^^  and  are  built  of  solid  masonry  laid  in  cement.  They 
'®  caUed  ^^Sgouts  collecteurs^  into  which  the  smaller  drains 
^^  tributaries  are  discharged,  and  then  in  turn  are  all  dis- 
^^ged  into  a  "collector  geueraP  in  the  Place  de  la  Con- 
^e.    Those  from  the  left  bank  are  carried  under  the  river  „  ,  Crowing  tue 

Seine. 

^lie  in  an  immense  iron  pipe,  and  into  the  '*  collector  gen- 

^,"  which  latter  is  carried  about  3 J  miles  to  Asnieres,  ^^^»^c*«^*^ 

^^ide  the  city  walls,  in  a  northwesterly  direction,  and 

^^re  it  formerly  discharged  its  whole  contents  into  the 

It  was  claimed  by  thoughtful  men  whose  attention  was    Desiro  to  pre- 

^  ./  o  yent  pollution  of 

"^■^cted  to  this  subject,  that  this  disposition  of  the  sewage  the  Seine. 
^^luted  the  waters  of  the  river,  poisoned  and  destroyed 
^  fish,  and  also  left  deposits  upon  the  banks  that  ren- 
-^d  the  neighborhood  below  offensive  and  unhealthy. 
•Prions  methods  were  proposed  to  remedy  the  acknowl- 
iged  evil,  one  of  which  was  the  neutralizing  the  noxious 
laments  of  the  sewers  by  chemical  agents ;  another,  the 

*  Street  but  not  house  sewage. — Ed. 
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^^^wago  ntiiizar  construction  of  a  covered  or  subterranean  aqueduct  largi 

enough  to  convey  the  contents  of  the  sewers  to  the  ocea 
near  Dieppe,  a  distance  of  about  125  miles.     The  mo 

practicable  proposition,  however,  seemed  to  be  the  use  c 

the  sewage  as  a  fertilizer  for  the  increase  of  agriculture^ 
and  horticultural  products  in  the  vicinity  of  Paris.      ^ 
large  tract  of  very  poor,  infertile  land,  lying  within  a  lar^^g 
horseshoe  bend  of  the  river  Seine,  near  Asniferes,  call^^/ 
the  plain  of  Gennevilliers,  seemed  speciaUy  suited  for  ex 
periments  in  this  direction.    The  whole  region  is  very  fta^, 
much  of  the  land  sandy,  gravelly,  thin,  and  incapable  in 
The  farm  at  its  natural  State  of  producing  remunerative  crops.    Experi- 
exmo     era.     jjients  werc  commenced  as  far  back  as  the  year  1868  at 
Alfred  Durnnd- Gennevilliers,  under  the  direction  of  M.  Alfred  Durand- 
^^'  Glaye,  engineer  of  the  bridges  and  causeways  of  Paris,  and 

have  been  continued  under  the  pati'onage  of  the  city  gor- 
emment  to  the  present  time,  with  results  regarded  as  very 
satisfactory  and  affording  a  practical  solution  of  the  diffi- 
culties of  disposing  of  the  sewage  of  the  city  of  Paris. 
The  plain  or  commune  of  Gennevilliers  contains  about 
3,300  acres,  of  which,  in  1869,  only  7  hectares  (about  17 
acres)  were  irrigated  with  the  water  from  the  sewers.  The 
amount  steadily  increased  until  in  1877  about  800  acres 
were  thus  irrigated,  in  all  cases  with  greatly  increased  pro- 
ductiveness, and  results  claimed  to  be  every  way  satisfec- 
tory.  The  work  of  preparing .  for  the  distribution  of  the 
sewage  is  done  at  the  expense  of  the  city  government,  aod 
is  furnished  gratuitously  to  all  the  landholders  who  will  use 
it.  Expensive  conduit  pipes,  drains,  and  trenches  of  ma- 
sonry traverse  the  fields ;  from  these  trenches  little  valleys 
are  cut  lateraUy  through  the  fields  between  the  rows  of 
growing  crops,  through  which  the  fertilizing  streams  can 
Force-pumps,  be  directed  at  pleasure.  Powerful  steam-engines  with  large 
centrifugal  pumps  are  stationed  at  the  point  where  the 
"grand  coUecteur'^  from  the  sewers  discharged  its  contents 
into  the  Seine,  and  the  waters  are  forced  into  elevated  res- 
Distribution,  ervoirs,  from  whence  they  are  carried  in  underground  pipes 
to  the  various  sections  irrigated. 

Considerable  opposition  existed  formerly,  and  many  ob- 
jections were  made  by  the  proprietors  of  the  lands  at  Genne- 
villiers to  the  use  of  the  sewage,  which  the  government  of 
Experiments  the  city  took  a  vcry  practical  way  to  counteract.    A  piece 
^on^u^iSf  t'S;  of  sterile  land  was  purchased,  and  a  "  model  garden  ^  estab- 
system.  Hshcd,  whcrc  the  sewage  was  used,  and  its  advantages  dem- 

onstrated in  the  abundant  production  of  market  vegetables, 
farm  crops,  nursery  stock,  fruit  trees,  ete.    Land  which  bad 
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terto  been  regarded  as  not  worth  cultivating,  and  which  ^^^^age  ntuiza- 

d  no  rentable  value,  was  made  both  productive  and  proflt- 

le.    The  productiveness  of  better  lands  was  doubled,  and 

some  cases  quadrupled,  and  the  benefits  derived  from  the  * 

e  of  the  sewage  water  is  no  longer  questioned.    The  value      The  vaino  of 

the  lands  both  for  sale  and  for  rent  has  largely  increased  5    *  '^    ™' 

nds  which,  before  the  irrigation  was  introduced,  rented  for 

•  fr.  to  100  fr.  per  hectare,  now  bring  from  300  fr.  to  500  fr. 

A  commission  of  inquiry  was  appointed  in  1876  by  the  oommSeEnof  L* 
)verament  to  examine  and  report  upon  this  subject,  and^'^*^'^®^®- 
ade  an  interesting  and   exhaustive  report,  through  M. 
3liIoesing,  the  principal  points  of  which  may  be  summa- 
zed  as  follows : 

1.  The  diversion  of  the  waters  of  the  sewers  into  the  Seine  produces  a 
ite  of  tilings  that  cnnnot  be  permitt<ed  to  continue,  and  measures 
mid  be  adopted,  at  any  cost,  to  preserve  the  purity  of  the  river,  dis- 
ect  the  sewage  waters,  and  at  the  same  time  to  secure  their  utiliza- 
u  to  the  greatest  extent  possible. 

•  The  insalubrity  of  the  sewage  waters  proceeds  from  the  organic 
•Btances,  soluble  and  insoluble,  which  they  contain. 

•  The  best  of  all  methods  of  purification  is  filtration  through  the  soiL 

•  In  order  that  all  danger  of  insalubrity  may  be  removed,  it  is  nec- 
^iT  that  the  sewage  water  shall  not  accumulate  in  the  soil  to  satura- 
^y  and  thus  be  mingled  with  the  water  in  the  soil  below,  there  to 
^y  l>y  slow  evaporation,  all  the  organic  substances  with  which  it  is 

•  The  purifying  power  of  the  soil  is  limited,  but  having  ascertained 
'  nature  of  the  soil  and  the  composition  of  the  sewage  water,  its 
^^TH  may  perhaps  be  detennined  by  observation  and  calculation. 

••  The  impurities  of  the  waters  of  the  sowers  are,  as  their  composition 
locates,  eminently  adapted  to  the  nutrition  of  vegetable  products,  and 
^titute  an  excellent  fertili^^er. 

•  The  purification  and  the  utilization  of  the  sewage  water  are  two 
'^•inct  questions.  The  growing  crops,  which  cover  a  given  portion  of 
^Un<l,  are  not  able  to  utilize  as  much  of  the  waters  as  the  same  area 
^  depurate,  but  the  difference  is  not  believed  to  bo  very  considerable. 

A  subsequent  commission,  appointed  in  1877  to  investi-    commiMion  of 
te  the  processes  of  horticulture  by  the  aid  of  the  water  of  ^*"* 
^  sewers,  fully  indorsed  and  adopted  the  report  of  the 
^vious  commission  as  a  basis  for  their  own  work.    This 
iximission  consisted  of  M.  Hardy,  director  of  the  gardens 
Versailles,  president ;  Cliarles  Joly,  vice-president  of  the 
'titral  Horticultural  Society ;  M.  Luizier,  secretary  of  the 
litual  Aid  Society  of  the  Market  Gardeners  of  the  Seine ; 
'  Michelin,  secretary  of  the  Horticultural  Section  of  the 
Sriculturists  of  France ;  and  Henry  Vilmorin,  reporter, 
^naber  of  the  Tribunal  of  Commerce  and  secretary  of  the 
-ntral  Horticultural  Society  of  France. 
This  commission  contains  some  of  the  most  intelligent  and 
"actical  men  connected  with  the  horticultural  and  agricult- 
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^^^wage  ntoiMr  n^al  interests  of  France,  and  they  report  most  favorably  of 

the  experiments  at  Gennevilliers.  The  use  of  the  sewage 
coSmUaion'  *^"Jhas  been  in  all  cases  profitable,  and  is  rapidly  and  steadily 
of  tho°8?8*tem  ftt  'Increasing.  They  quote  M.  Bavral  for  the  statement  that 
GenneiiUiers.     the  productiveness  of  the  irrigated  lands  had  risen  from 

200  fr.  and  500  fr.,  before  irrigation,  to  1,500  fr.  and  3,500  fr. 
per  hectare,  and  that  the  net  proceeds  of  lands  irrigated 
with  waters  from  the  sewers  was  often  five  times  greater 
than  from  non-irrigated  lands  in  the  same  locality. 

The  following  figures  were  obtained  by  the  commission 
upon  the  place,  showing  the  productiveness  of  the  Genue- 
villiers  fields : 

Crops.  Artichokes  (globe),  33,000  to  50,000,  and  even  80,000  heads  per  hec- 

tare (about  2i  acres). 

Beets,  120,000  kilos*  per  hectare. 

Beans,  15,000  kilos. 

Carrots,  00,000,  80,000,  and  to  132,000  kilos. 

Celery  and  celeriac,  above  100,000  kUos. 

Cabbages,  140,000  kilos. 

Cauliflowers,  20,000  to  30,000  heads ;  of  weight,  from  35,000  to  40,000 
kilos. 

Garlic,  37,000  kilos. 

Leeks,  00,000  kilos. 

Onions,  60,000  to  80,000  kilos. 

Potatoes,  30,000,  35,000,  and  40,000  kilos. 

Pumpkins,  120,000  to  140,000  kilos. 

Salsify,  10,000  to  20,000  bunches ;  weight,  about  25,000  kilos.  . 

Lands  formerly  sterile,  are  reported  as  producing,  by  ibe 
use  of  sewage,  returns  of  profit  from  market  vegetables  equal 
to  that  from  lands  of  good  quality  in  other  sections  where 
manure  and  water  had  to  be  procured  at  heavy  expense. 

Qu'dity  of  vog-  The  quality  of  the  vegetables  produced  at  Grenuevillicr^ 
was  found  excellent;  and  Sieur  Rothberg,  a  marketgar- 
dener  from  that  place,  had  obtained  the  first  prize  at  th© 
exhibition  of  the  Central  Society  of  Horticulture  iu  Octo- 
ber, 1877,  for  an  admirable  collection  of  vegetables,  in  coin- 
petition  with  all  the  market-gardeners  in  the  department  ot 
the  Seine. 

pianto  of  com-     Plauts  of  commcrcc  for  manufacturinc:  purposes— P^P' 

merce  for  mona-  ^    a.       *  _ 

factaring.  pcrmiut,  absiuthc  (wormwood),  and  angelica — are  also  cii^- 

tivated  profitably,  producing  as  follows : 

Peppermint,  40,000  to  50,000  kilos,  in  two  cuttings,  P^ 
annum. 

Absinthe,  110,000  to  120,000  kilos. 

Angelica,  28,000  kilos  per  hectare,  the  second  year. 

The  following  summary  of  the  conclusions  reported  bv 
the  committee  above  named,  in  addition  to  what  has  bc^° 


*  The  kilo  is  about  2^  lbs.  avoirdupois. 
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d,  will  snfSce  to  give  a  general  and  correct  idea  of  the^j^^»«»'^****«" 

Bstion,  which  they  regard  as  both  interesting  and  impor- 

it;  and  that  when  better  understood,  its  value  will  be 

preciated  and  recognized  as  furnishing  an  almost  inex- 

ostible  source  of  fertility  to  a  large  and  comparatively 

die  territory  admirably  adapted  to  its  application;  and^jj^^^^^i^ 

it  the  gradual  transformation  which  has  in  past  years  2fJ^«^  ^|°^», 

3n  accomplished  at  Gennevilliers  will  be  rapidly  ex- ^"*»«^^*"*«"- 

ided,  and  that  in  other  vast  spaces,  scanty  and  unprofita- 

I  culture  will  give  place  to  fertile  gardens  and  rich  fields, 

ere  abundant  harvests  will  appear  as  by  enchantment, 

the  great  benefit  of  all  classes  of  the  population.    The 

imittee  thus  formulate  their — 

CONCLUSIONS. 

The  application  of  the  sewage  water  to  horticultural  prodaotioD, 
bioolarly  of  the  larger  vegetables,  is  practicable,  and  its  advantage 
fixmed  by  experience,  as  demonstrated  by  the  abundance  and  beauty 
^be  products  obtained,  their  healthy  growth  and  fine  quality,  «ud 
their  profitable  returns. 

.  Sach  green  vegetables  as  cabbage,  celery,  spinago,  lettuce,  chic- 
t  and  edible  roots,  as  weU  as  commercial  plants,  such  as  peppermint, 
nnwood  (absinthe),  etc.,  are  especially  adapted  to  culture  by  the  use 
sewage. 

•  The  quantity  of  sewage  water  that  may  be  absorbed  upon  one  hec- 
e  (about  2^  acres)  in  actual  cultivation  in  vegetables  exceeds  40,000 
*io  meters  per  annum ;  but  this  could  probably  be  reduced  by  im- 
ved  processes  of  irrigation. 

•  The  distribution  of  the  sewage  by  the  use  of  trenches  (rigolea  iPir- 
1^^)  is  the  mode  of  employment  which  app4*ars  the  most  recom- 
Jdable. 

'  The  irrigation  should  be  moderate,  intermittent,  and  frequently 
BWed. 

Contact  of  the  sewage  waters  with  the  foliage  and  stems  of  tho 
Ata  cultivated  should  be  avoided. 

It  is  desirable  that  the  position  of  the  trenches  should  be  fre- 
^tly  changed. 

It  appears  indispensable  that,  in  the  interests  of  the  complete  dep- 
tion  as  well  as  the  utilization  of  the  waters,  their  usage  should  be 
elated,  and  remain  provisionally  gratuitous ;  but  that  the  gratuity 
^Id  cease  and  payment  be  required  when  that  shall  appear  practi- 
^®  and  the  best  policy. 

It  is  desirable  that  garden  vegetables  (culturea  potaghes)  should 
^py  an  important  portion  of  the  grounds  comprised  in  the  project 
*^xited  by  the  engineers  of  the  city.    Nevertheless,  private  interests 

local  circumstances  are  the  best  guides  for  determining  the  di^is- 
and  the  various  products  upon  the  irrigated  territory.  Signed  by 
^ilmorin,  lo  rapporteur. 

Visited  the  model  garden  (jardin  modile)  at  Gennevill-  .  Appearand  of 

tho    model   gar- 

^9  and  its  surroundings,  about  the  middle  of  September,  den. 
%  and  found  things  in  a  very  flourishing  condition,  and 
described  in  the  foregoing  pages.    Orchard  trees  in  bear- 
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ti^ at^ranevu-  ^"^'  ^  ^^^  ^  Smaller  trces  in  nursery  rows,  were  generally 
liera.  healthy  and  vigorous.    Pear,  peach,  and  apple  trees  were 

the  principal  kinds  grown. 
Priucipaici^ps.  The  principal  garden  crops  were  artichokes  (globe), 
beans,  beets,  cabbages,  carrots,  cauliflowers,  celery,  chic- 
ory, cresses,  Indian  corn,  kohlrabi,  lettuce  and  various 
salad  plants,  onions,  potatoes,  pumpkins,  radishes,  squashes, 
strawberries,  tomatoes,  turnips,  etc.,  all  looking  remarkably 
healthy  and  vigorous,  both  in  the  model  garden  aud  in  the 
surrounding  fields  in  the  neighborhood  where  the  sewage 
water  was  used  for  irrigation. 
Mode  of  irrig;!-  The  watcr  was  coDveycd  from  the  reservoirs,  to  which  it 
was  elevated  by  powerful  pumping  machinery,  to  the  high- 
est side  of  gently  sloping  fields,  where  it  traversed  the  whole 
length  of  the  field  in  long  and  nearly  level  brick-lined 
ditches,  and  from  thence  distributed  in  lateral  channels  be- 
tween each  row  of  vegetables  or  plants  at  pleasore.  In 
one  place  v,n  artificial  spring  ha«  been  made  from  an  under- 
ground collection  of  sewage  water,  which,  after  passage 
through  the  soil,  flows  out  from  beneath  a  gravelly  bank, 
to  all  appearance  as  pure  and  sparkling  as  any  nataral 
spring  water,  and  as  absolutely  free  from  taste  or  smell  or 
any  appearance  of  impurity. 

This  great  work  has  been  undertakeu  by  the  city  govern- 
ment, and  performed  with  most  satisfactory  results,  maiuly 
under  the  direction  of  M.  Alfred  Durand-Claye,  a  very  skill- 
ful engineer,  who  has  been  before  mentioned.  The  expense 
has  been  great  in  collecting,  elevating,  and  distributing  the 
sewage  waters  and  placing  them  at  the  daily  disposal  of 
the  landowners  in  a  large  section  adjacent  to  the  city  j  but 
the  resulting  advantages,  in  enhancement  of  the  value  of 
project.  the  land  by  increasing  its  fertility  and  i>reserving  the  pu- 

rity of  the  river  Seine  to  the  benefit  of  the  public  health, 
are  regarded  of  greater  value  than  the  expenditure. 

Acknowiedg.     I  desire,  in  conclusion,  to  express  my  obligations  to  Messrs. 
menti.  Charles  Joly,  vice-president,  and  Henry  Vilmorin,  secretary 

of  the  Central  Horticultural  Society  of  France ;  also  to  Mr- 
William  Eobinson,  editor  of  the  "London  Garden,''  a^^ 
author  of  a  most  interesting  and  valuable  work  upon  "The 
Parks  and  Gardens  of  Paris.'^  I  am  indebted  to  these  g^^' 
tlemen  for  many  courtesies  and  facilities  for  obtaining  val- 
uable information. 

GEO.  W.  CAMPBELL, 

Assistant  Commissioner. 
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[Extract  from  the  Official  Cla88iflcation.J 

FIFTH  GROUP. 

CLASS  45.— PRODUCTS  OF  HUNTING,  SHOOTING,  FISHING,  AND  SP0^5^-jt^ 
NEOUS  PRODUCTS.    MACHINES  AND  INSTRUMENTS  CONNECTED 
WITH. 

Collections  of  drawings  of  terrestrial  and  amphibionn  animals,  of  birds,  eggs, 
of  cetacea,  of  mollnsca  and  Crustacea. 

Products  of  fishing:  train  oil,  spermaceti,  etc.    Whalebone,  ambergris,  sheU «  of 
mollnsca,  pearls,  mother  of  pearl,  sepia  purple,  coral)  sponges. 

Traps  and  snares:  fishing  lines  and  hooks,  harpoons,  nets,  bait,  and  fishing  i^;^pa- 
ratus. 

SEVENTH  GROUP.— ALIMENTARY  PlftODUCTS. 

CLASS  72.— MEAT  AND  FISH. 

•  •  «  •  «r  •  • 

Salt  fish:  fish  in  barrels,   cod,  herrings,   etc.    Fish  preserved  in  oil:  sardrr'    *"*• 
tunny,  etc. 
Crustacea  and  shell-fish :  lobsters,  shrimps,  oysters,  potted  oysters,  anchovies,      ^  ®^^' 

EIGHTH  GROUP— AGRICULTURE  AND  PISGICULTUE 

CLASS  84.— FISH,  CRUSTACEA,  AND  M0LLU8CA. 

Useful  aquatic  animals  exhibited  alive.    Aquariums.    Processes  used  in  pisG^^i^^^ 
nre.    Apparatus  used  in  the  culture  of  fish,  shell-fish,  and  leeches. 
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REPORT 

ON 

PISCICULTURE. 


1  report  presents  the  results  of  inqairies  suggested  by    soope  of  the 
Wbit  of  fish ;  which  iucluded  fish  products  in  general,  ^^'^^^ 
er  with  implements  and  apparatus  used  for  purposes 
l^ure  and  of  artificial  production. 

as  a  matter  of  surprise  as  well  as  of  regret  that  an    Poverty  of  the 
tion  so  replete  with  objects  of  art,  and  illustrating  so  cLm. 
lost  of  the  industrial  pursuits,  should  have  been  found 
nt  in  the  particular  department  of  which  this  report 
It  was  natural  to  expect  that  France,  having 
the  initiatory  in  the  artificial  propagation  of  fish,  under 
Eul  of  M.  Quatrefages,  M.  Coste,  M.  Milne-Edwards, 
hers,  and  having  set  an  example  to  the  world  by  tak- 
Id  of  the  discoveries  of  Jacobi  and  utilizing  the  obser- 
s  of  B6my  and  Gehin,  would  represent  in  the  fullest 
the  advance  of  this  important  industry  in  Europe. 
s  will  be  seen,  the  illustration  of  the  modes  and  ap- 
es of  fish  culture,  and  of  the  implements  and  meansi 
^ed.  in  the  fisheries,  was  exceedingly  poor, 
fifcct  that  the  Franco-German  war  had  but  recently   AbsenccofGer 

"^  man  exhibits. 

,  and  that  the  bitterness  of  feeung  which  it  engendered 
3n  the  two  nations  had  scarcely  subsided,  prevented 
my  from  taking  any  part  in  the  Exposition  beyond 
ntribution  of  some  works  in  the  department  of  fine 
As  fish  culture  occupies  a  more  prominent  place  ixi    Prominent  po 
erman  Empire  than  in  any  other  European  nation,  many  in  fish  rui' 
>s,  the  fishery  exhibition  no  doubt  suffered  very  ma-    '^ 
y  on  this  account.    France  herself  made  compara- 
no  exhibition  of  fish-cultural  processes,  except  in  the 
•cultural  department.    A  few  implements  and  devices 
yed  by  M.  Carbounier,  and  which  were  contained  in  a    m.  carbonnier 
building  adjoining  the  fresh-water  aquarium  near  the 
i^ro,  constituted  almost  the  entire  French  exhibit.    In 
«e  of  the  United  States,  the  circumstance  that  no  pro- 
for  co-operation  was  made  until  very  near  the  opening 
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No  exhibit  in  of  the  ExDOsitioii  rendered  it  unadvisable  to  attempt  i 

tihia    clMS   from  -^ 

theUnitedstates.  exhibition  in  this  special  department.    It  is  to  be  hoped  U^ 

the  demand  for  an  international  exhibition  of  fish-colto^*^^ 
apparatus  will  be  supplied  by  the  proposed  exhibition  ^ . 
The  Berlin  flsh  Berlin,  and  that  there  will  be  brought  together  on  tV^^f 
occasion  an  exhaustive  display  of  the  methods  and  devi. 
employed  in  Europe. 
The  subjects  of  investigation  may  be  classified  as  follow  >vir«. 

A. 

FISHES. 

ciftssiflcaticn     a.  Alivc,  for  food  for  man,  or  for  animals  in  zoolo»"i/»«i 
gardens. 
h.  Alive,  for  ornament. 

B. 

FISH  PRODUCTS  PREPARED  FOR  FOOD. 

a.  Fresh  fish. 

b.  Salted,  picl^led,  smoked,  and  dried. 
0.  Preserved  in  oil  and  hermetically  sealed. 

C. 

IMPLEMENTS  OF  CAPTURE. 

a.  Stationary  apparatus:  weirs,  haul-seines,  trawls, p 
nets,  floating  gill-nets,  etc. 

b.  Angling  implements :  hooks,  lines,  etc. 

c.  Explosives,  poisons,  etc. 

D. 

Apparatus  used  in  fish  culture. 

E. 

Laws  regulating  the  capture  of  fish  and  providing 
their  protection. 

As  already  remarked,  the  paucity  of  the  exhibition  ^      , 

dered  this  line  of  inquiry  exceedingly  difficult,  and  mad^  ^^ 

necessary  to  extend  the  examination  beyond  the  limits  ^ 

Visit  to  points  the  exhibition  to  the  markets  of  Paris ;  while,  in  order  ^^ 

nTtJon  precincts,  obscivc  closcly  the  methods  employed  in  fish  culture,  a  visi^ 

was  required  to  be  made  to  the  hatching  establishment  ^^ 
HUningen,  where  this  industry  received  its  first  impetus  i^ 
Europe  under  the  fostering  patronage  of  the  third  ^"*' 
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n.    By  the  cession  of  Alsace  and  Lorraine,  HUningen    Httninpeu. 
d  out  of  the  control  of  France,  and  its  hatching  estab- 
ent  has  since  been  operated  by  the  German  Govem- 

3  extract  from  the  OflScial  Classification  on  page  420  will 

the  groups  and  classes  in  which  the  subjects  consid- 

in  this  report  were  placed. 

3  nations  exhibiting  in  these  classes  were  as  follows :  ^^^j^^j^""**'""" 

a^entine  Republic. 

stria. 

gium. 

Dmark. 

iland. 

mce. 

Colonies : 

Algiers. 

Cochin  China. 

Guadeloupe. 

Guiana  (French). 

India. 

Martinique. 

Mayotte. 

Kew  Caledonia. 

Oceanic. 

Reunion. 

Senegal  and  dependencies. 

Saint  Pierre  and  Miquelon. 
fct;  Britain. 

Victoria,  Australia. 

i^crlands. 
>lonie8: 

East  Indies. 

West  Indies, 
^ay. 
ted  States. 

LIST  OF  EXHIBITORS. 


i  Official  Catalogues  containing  the  exhibits  of  these    Lu»t  of  exhibit- 
as  showed  the  following  exhibitors,  with  articles  exhib- 
Those  objects  for  which  awards  were  granted  by  the 
I  are  indicated  by  notes,  designating  the  respective 
e  of  merit  attained. 
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tin^^Sfshin^  the     ^^^  awaxds  will  be  distinguished  as  follows:  (*)  Go! 
uwardB.  medal;  (t)  bronze  medal;  (J)  silver  medal;  (§)  honora' 

mention. 

AUGENTINE  REPUBLIC. 


AKORNTINE        UK- 
PUBUC. 


Group  5,  Class  45. 


PKODUCTS  OF  AND  INSTRUMENTS  USED  IN  FISHING. 


Louis  Otebo. 
FishiDg  apparatus. 


AUSTRIA. 


AUSTBIA. 


Fisheries  on 
the  Adriatic. 


Statistics. 


SxhibiU. 


BBLGIUM. 


Exhibits. 


On  the  coasts  of  the  Adriatic  the  salting,  preserving^  snd 
packing  of  fish  is  carried  on  on  a  large  scale.    In  18715  the 
yield  of  the  maritime  fisheries  was  71,832  metric  qointab 
of  fish  with  bones  (39,716  of  which  were  sardines  and  an- 
chovies  and  12,182  were  bream) ;  1,948  metric  quintals  of 
cartilaginous  fish;   3,014  metric  quintals  of  cephalopods 
(cuttle-fish,  etc.) ;  6,394  metric  quintals  of  lobsters  (in  the 
preceding  year  this  figure  was  80,000  metric  quintals,  prin- 
cipally of  crabs) ;  269  metric  quintals  of  ^crevisses ;  3,C8i3 
metric  quintals  of  mollusks;   making  a  total  of  87,177 
metric  quintals  of  sea-fish,  whose  value  was  1,750,000  flor- 
ins (about  $870,000). 

In  1875-'76  the  maritime  fisheries  employed  2,766  vessels 
and  10,932  fishermen.  The  international  commerce  in  fish 
is  only  remarkable  on  account  of  the  importation.  In  1877 
there  were  54,500  metric  quintals  of  herring,  5,100  metric 
quintals  of  cod,  and  24,500  metric  quintals  of  sardines, 
anchovies,  etc.,  imported  into  Austria-Hungary. 

ExhibitJi. 

Group  7,  Class  72. . 

meat  and  fish;  fish  preserved  in  oil. 

TopiCH  Antonio  (merchant),  Lissa,  DalmaHa. 

Medal  of  merits  1873 ;  medal,  1876. 

Sea-fish  in  oil ;  mackerel,  sardines,  anohoyies. 

These  fish  are  first  subjected  to  a  special  salting  in  barrels;  they  m 
then  cleaned  and  hermetically  sealed  in  tin  boxes  filled  with  fine  olive- 
oil.  Fish  thus  prepared  can  be  kept  for  many  years.  The  boxes  con- 
tain, according  to  the  kinds  of  fish,  12, 15, 24,  30,  50,  or  60  fiah.  Medals 
of  merit  at  the  Expositions  of  Vienna,  1873,  and  Philadelphia,  187^ 

BELGIUM. 
Group  5,  Class  45. 

t  Grandjean-Demory,  Marchienne-au-Pont 

Fishing  rods  and  artistic  articles ;  fishing  rods  in  the  form  ol  walk- 
ing sticks;  bamboos. 
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Group  7,  Class  72.  bcloium. 

XDakmsau  (Mme.),  Mardkienne-au-Pimt. 

Preseryed  fish,  fint  qnolity,  at  1.25  £r.  (25  cents). 

DENMABK  dbhhauk. 

Group  5,  C1.A88  45. 

Clausen,  H.  W.  (firm  of  R.  Sahr),  Nyborg,  Exhibits. 

Oil  and  the  leeidne  of  porpoise  fat. 
*  Royal  Direction  of  Commerce  of  Greenland,  Copenhagm. 

Seal  skins;  whalebones;  narwhal  and  walras  teeth;  seal  fat;  whale 
and  sea  oil ;  eider  down  and  feathers. 
Feddersen,  a.,  Fiborg, 

Collection  of  fishing  apparatus ;  various  books  on  Danish  piscicolt- 
ure. 
KjOerboe,  Schmidt,  et  Cie.  (mannfiictarers),  Copenhagen, 

Cod-eggs ;  cod  and  whale  oil. 
Stbffenson,  O.  p.  (fisherman),  Skovshoved, 

Nets  and  fishing  apparatus. 

Group  7,  Class  72. 

t  Brandt,  M.  (manu&oturer),  Bingkjoebing. 

Preserved  fish. 

M.  Brandt  coihmenced  in  1876  to  preserve  fish  taken  in  the  waters  of 
l>enmark ;  he  employs  from  six  to  eight  workmen.  Annual  production, 
12,000  frs.  (12,400). 
$  KjOerbos,  Schbodt,  et  Cie.  (manufacturers),  Copenhagen, 

Anchovies,  shrimps,  needle-fish,  etc.,  preserved  by  different  processes. 
$  Ludt,  a.  S.  (manufacturer),  Copenhagen, 

Anchovies,  herring,  etc. 

M.  Ludt  commenced  business  in  1877,  and  makes  the  preservation  of 
suichoviee  a  specialty,  for  which  purpose  he  uses  patent  glass  Jars. 

FIKLAl^D.  FPfLAND. 

FUth. 

The  lakes  and  rivers  of  Finland,  and  the  sea  which  but-  its  princinai 
^Kx>unds  it,  are  inhabited  by  80  species  of  fish.  I  will  mention  "  «•<>«• 
^ks  among  the  most  important,  in  an  economical  point  of 
"view,  a  variety  of  herring  {Clupea  harengus)  from  75  to  100 
millimeters  (2"  to  4^^)  in  length,  frequenting  the  Gulfs  of 
Finland  and  Bothnia,  and  found  in  enormous  shoals  near 
the  exterior  reefs  of  the  coasts  of  the  archipelago ;  ancho- 
vies (Olupea  sprattus)  which  are  common  near  the  south  and 
southwest  coasts ;  pike  {Usox  luoiua)  abound  in  the  waters 
of  Finland  as  far  as  Laplaud;  the  perch  {Perca  fluviatiUs)^ 
which  is  as  common  as  the  pike ;  the  common  sandra  {Lucio- 
perca  sandra  Guv.),  which  is  found  as  high  as  66^  5'  north 
latitude,  in  most  deep  lakes,  and  in  the  archipelago  to- 
wards the  south;  the  flounder  {Flatessa  flesus);  the  cod 
(Qadvs  inarrhua)j  common  in  the  Gulfs  of  Finland  and  Both- 
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FWLANP.      j^a  as  far  as  Ivarkin,  but  scarcer  farther  north  j  the  lot 
(Lota  vulgaris  Guv.),  which  is  taken  particularly  in  winter 
▼arkSefSfflsS?^*^^  ^^^  (iin^M*7to  vulgaHs  Flem.)  is  taken  in  the  sea,  anc 

most  rivers  and  lakes  communicating  with  it;  the  bi 
(Abtamis  brama  L.)  is  found  as  far  as  the  polar  circle;  tl 
Idns  melanottia;  the  roach  {Leiiciatisrutilua);  several  speci^^^ 
of  the  lavaret  (Coregonus  lavaretttSj  L.,  0.  maraena  Bloc^^^^ 
etc.);  the  Coregonus  albula  L.,  50  to  75  millimeters  in leng:  ^j/ 
(1^''  to  2")  only,  but  so  abundant  in  the  lakes  that  it  cc^^^ 
stitutes  an  important  part  of  the  food  of  the  people  in  t^)}^ 
interior;  the  salmon  {Salmo  salar)^  and  the  trout  (JSat^na 
trutta)j  which  are  taken  in  large  numbers,  especially  in  -the 
large  rivers ;  and  singular  varieties  are  found  in  the  Lado^o 
(Salmo  relicta  Malmgr.),  and  in  other  large  lakes  of  the 
country  {Salmo  Uioustris) ;  the  river  lamprey  {Petromyzonflt^ 

viatilis\  etc. 
Amphibia.  Amphtbiow  cveoMres. 

These  are  represented  by  five  species :  the  common  frog 
(RarMb  temporaria  L.),  and  the  mute  frog  {Bana  arval^^ 
Nilss.);  the  toad  {Bufo  vulgaris  L.),  the  salamander  (IWtc^^ 
palu8tris)j  and  the  triton  {Triton  aquaticus  L.). 


Mollnsks. 


Mollusks. 


ArtionlatM. 


These  have  not  yet  been  sufficiently  studied  in  Finland 
render  it  possible  to  state  the  exact  number  of  species.  ^ 
will  mention,  among  others,  a  kind  of  shore-fish  which  pr^^' 
duces  pearls,  the  Margaritana  margariUfera^  which  is  foum^ 
particularly  in  streams  with  the  Oullgarvi,  but  also,  thoa{ 
in  smaller  numbers,  in  the  rivers  of  the  south.  The  MyW,^ 
edulis  is  common  in  the  Gulf  of  Finland  and  to  the  noi 
as  far  as  Wasa,  but  they  are  not  eaten  any  more  than  tl 
different  species  of  snails.  A  specimen  of  edible  snail 
been  found  in  the  south  of  Finland,  but  it  is  not  yet  knovexi 
whether  it  can  be  counted  in  the  Finland  fauna. 

Articulates. 

I  will  confine  myself  to  mentioning  a  few  species  whict" 
are  important  on  account  of  their  utility  or  their  noxiotis 
character.    Apiaculture  has  been  somewhat  developed  i^ 
the  south,  especially  in  the  government  of  Abo  and  c>^ 
Bjomeborg.    The  worm  of  the  Xocttui  graminis  does  great 
damage,  and  some  years  almost  entirely  destroys  the  mead- 
ows in  certain  localities.    The  cone-bearing  forests  are  some- 
times attacked  by  the  varieties  of  the  Hylastes  soolytus  and 
of  the  H.  bostrychus.    But  of  all  the  animals  of  this  species? 
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i  most  important  in  an  economical  point  of  view  is  tlie      ™"'^J^- 
lib  {Aatacus  Jluviatilis)j  which  is  found  in  abundance  in    ArUcaiates. 
)  lakes  and  rivers  of  South  and  Middle  Finland,  and  of 
ich  considerable  quantities  are  exported  to  Russia. 

Fisl^eries.  vuheiiM. 

rhe  great  extent  of  coast  and  the  immense  number  of 
:es  make  the  fisheries  an  important  source  of  profit  to 
3  I>opulation  of  Finland.  According  to  the  fishing  law  of 
K^ember  4, 1865,  the  right  to  fish  in  salt  and  fresh  water 
longs  to  the  owner  of  the  shore,  except  in  case  this  right 
ij  have  been  transferred  to  any  one  by  sale,  exchange,  or  Fishing  righu. 
r  taxes.  Any  inhabitant  of  the  country  is  authorized  to 
h  in  the  open  seas  and  on  the  shores,  islands,  and  rocks 
lich  have  no  owner  and  are  not  lawfully  occupied.  Gus- 
m  permits  fishing  with  the  line  everywhere ;  the  law  au- 
orizes  it  in  the  exterior  archipelago  and  along  the  coasts. 
Associations  of  fishermen  have  been  formed  in  the  greater  Fishing  aMe- 
rt  of  the  communes  in  order  to  prevent  the  extermination 
the  fish  by  a  bad  system  of  fishing.  The  associations, 
ich  are  duly  legalized,  engage  to  maintain  the  affluents 
1  natural  outlets  of  the  water,  to  favor  the  development 
spawn,  and  to  use  only  authorized  fishing  utensils  (for 
tance,  nets  and  seines  the  width  of  whose  meshes  is  not 
t>w  a  fixed  minimum).  For  rivers  and  torrents  in  which 
salmon  is  taken,  the  association  fixes  a  time  during 
^oh  these  fish  cannot  be  taken,  in  order  to  allow  the  fish  ciom  teaMns. 
^ly  to  visit  the  localities  where  they  are  accustomed  to 
'^Wn.  In  the  river  nie&  it  is  from  the  24th  of  August 
bbe  1st  of  the  following  January,  and  in  most  of  the 
^r  rivers  from  the  1st  or  the  15th  of  September  until  the 
^king  up  of  the  ice  in  the  following  spring,  except  in  the 
i-oksi,  where  the  prohibition  ceases  as  early  as  the  15th 
B'ebruary.  A  notable  increase  in  the  number  of  salmon 
I  shown  the  utility  of  this  regulation. 

^here  are  in  Finland  three  kinds  of  fishing — fishing  in  t  he  Different  kinds 
^n  seas  and  along  the  coast,  salmon  and  sik  fishing  in  the 
Se  rivers,  and  fishing  in  the  lakes,  small  rivers,  and  archi- 
5^go  of  the  interior.  The  first  two  constitute  a  real 
^nch  of  industry,  and  are  carried  on  without  interruption 
t*iDg  the  whole  time  that  the  season  and  the  law  allow. 
^  most  lucrative  kind  of  fishing  is  that  of  the  sildkkaj  or  The  stroem. 
f^emming  ( Clupea  harengus)^  a  small  herring  which  is  found  ^^' 

prodigious  shoals  all  along  the  coast  of  Finland,  and  which 
^stitutes  the  principal  food  of  a  large  part  of  the  inhabi- 
^ts.    The  stroemming  is  taken  in  nets  with  small  meshes, 


428 


UNIVEESAL   EXPOSITION   AT   PAEI8,    1878. 


FINLAND. 


StAliatiOB. 


which  are  used  at  night,  and  which  are  allowed  to  drift  wi 
The  stroem.  the  current  after  having  been  fastened  to  boats.  These  boa 
are  large,  having  no  deck,  and  are  generally  manned  by  fro 
two  to  six  men.    The  most  abundant  stroemming  fishing 
near  the  island  of  Alande  and  in  the  archipelago  of  Abo, 
then  along  the  coasts  of  the  governments  of  Nylande  a 
Wasa.    Unfortunately,  we  have  no  data  of  the  quantity 
nually  taken.    It  is  only  known  that  from  1871  to  1875  th^^ 
were  sent  each  year  from  the  island  of  Alande  from  7,000  to 
8,000  barrels  of  salt  stroemming  (a  barrel  contains  about  127 
kilos,  280  lbs.),  and  from  the  government  of  Nylande  2,009 
barrels,  besides  what  was  consumed  at  home.    In  the  latter 
government,  in  1875,  the  sea-fisheries  employed  764  boats, 
3,886  nets  with  close  meshes,  and  354  seines,  yielding  5,721 
barrels  of  stroemming^  besides  other  fish.   It  is  proper  to  add, 
however,  that  these  figures  are  only  approximate,  and  very 
probably  far  below  the  real  amount. 

The  sprat  {Clupea  sprattus)   is  less  abundant  than  tt^^ 
stroemming.    Large  quantities,  however,  are  taken  at  certai^^ 
points  on  the  coast  towards  the  south  and  southwest    Tlm:^ 
best  is  that  of  the  Ekenas,  which  is  known  and  sought  aft^^^ 
in  commerce  in  a  preserved  form. 

The  principal  salmon  and  sik  fisheries  are  in  the  gre^^t^ 
rivers  of  Tomeo,  Kemi,  Uled,  Kumo,  Kymmene,  and  Wuokism. 
The  salmon  is  taken  either  in  the  crawl  or  the  seine. 
Lake  Ladoga,  in  the  early  part  of  winter,  before  the  lake 
frozen,  they  catch  a  variety  of  salmon  with  the  line  whicli 
rarely  weighs  more  than  6  or  7  kilos  (13  to  15  lbs.),  but  whose 
flesh  is  fat  and  savory.  Thence,  as  well  as  from  Kymmene^ 
the  salmon  has  at  all  times  been  sent  to  St.  Petersburg,  fre»h 
and  preserved  in  ice,  while  elsewhere  it  is  salted,  which  de- 
prives it  of  much  of  its  value. 

The  quantity  of  salmon  and  sik  taken  from  1871  to  1875  in 
the  state  fisheries  of  Tomeo,  Kemi,  Ijo,  T71e&,  and  other 
smaller  rivers  of  the  government  of  Ule&borg,  was — 


d 


Thevpmt 


Salmon  and  aik 
flaheries. 


Statistics. 


Years. 


1871 
1872 
1873 
1874 
1875 


Salmon. 


Kilos. 


235,000 
235,893 
219, 825 
215, 794 
278,140 


Poonds. 


518,080 
562.984 
483,615 
474, 767 
011,908 


Sik. 


Kilos. 


40.290 
22,313 
22.004 
23.203 
38,950 


Poimdi. 


88,08 

49,  (l» 
48,  M4 

61,(151 
85^M 


The  number  taken  iu  the  state  fishery  on  the  Kumo  River 
is  not  accurately  known,  but  these  fisheries  being  leased  at 
12,236  marks  ($2,912)  per  annum,  the  amount  taken  must 
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>e  considerable.    Moreover,  the  annual  revenue  of  the  fish- 
eries belonging  to  individuals  on  this  river  is  estimated  at   SRimonflshery. 
^,000  marks  ($4,760). 

The  most  abundant  firesh-water  fish  is  the  silvery  lavaret.  i^vawt  flah- 
^lien  salted  it  constitutes  an  important  part  of  the  food  of 
c^e  people  in  the  interior.  The  spawn  is  sold  in  large  quan- 
tities in  the  market  at  Helsingfors  and  other  cities,  and  is 
very  fine  eating.  In  the  archipelago  and  in  the  fresh  waters 
the  following-named  fish  are  taken :  Perch,  pike,  common 
Sandra,  bream,  roach,  rase,  eel,  lamprey  eel,  pout,  trout,  otherflaheries. 
flounder,  etc.  These  fish  are  taken  either  with  lines,  nets, 
wheels,  or  in  trawls.  These  fisheries  are  carried  on  only  as 
necessary  to  agriculture,  yet  they  furnish  more  than  enough 
for  the  local  demand. 

It  is  impossible  to  fix  even  approximately  the  quantity      %f*^^  ^I 
ind  the  total  value  of  the  fish  taken  annually  in  Finland,  value. 
^tke  annual  exx>ort  to  Russia  and  Sweden  is  only  known  by 
custom-house  record.    The  amount  of  this  export  during 
last  few  years  was  as  follows : 


Description. 


^  -^.  flsb,  exported  alive kilos. 

'^^aalmon    barrels. 

•troemming    do... 

nr  kinds do... 

^ * nmnber. 


1874. 

1875. 

*l«,524 

1,846 

12,278 

047 

8, 15',  050 

tl,  660, 970 

1,491 

14,445 

2.636 

2, 006, 050 

1876. 


tl,  630, 818 

2,085 

16,982 

2,161 

2,084,033 


*  3,942,925  lbs.  1 3,412,600  lbs.  1 8,368,200  lbs. 

This  exx)ortation  represents  a  value  of  about  1,525,327    Exportation, 
^wks  ($363,603)  for  1874,  2,399,013  marks  ($570,965)  for 
^76,  and  2,685,543  marks  ($639,159)  for  1876. 

The  seal-fishery  is  carried  on  in  the  open  sea,  and  at  the  seainsbery. 
-Xose  of  winter.  The  hardy  fishermen  advance  on  the  ice, 
Pushing  their  boats  before  them,  until  they  reach  the  open 
^^a.  Then  they  row  to  some  large  mass  of  ice,  on  which 
^ey  climb  and  allow  themselves  to  drift  with  the  current. 
tf  the  fishing  is  good,  the  product  may  be  100  seals  per  boat. 
Cn  1875,  1,740  seals  were  taken  in  the  government  of  Wasa,  Statistics. 
^rhile  on  the  island  of  Alande  the  seal-fishery  produced,  ac- 
:^rding  to  official  data,  only  6,700  kilos  (14,800  lbs.)  of  fat 
per  year,  on  an  average,  from  1871  to  1875. 

In  the  Gulf  of  Finland  this  fishery  is  less  productive,  and 
scarcely  exceeds  100  seals  per  annum.  It  is  a  singular  fact 
libat  seals  are  found  not  only  in  Lake  Ladoga,  but  also,  as  I 
have  already  remarked,  in  Lake  Sal'ma. 

Products  of  fishing. — ^Fish  (value  of  production),  2,685,543 
marks  ($639,159),  2.72  per  cent,  of  total  expenditure ;  im- 
portation of  fish,  1,400,000  marks  ($332,200). 


430 


UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 


FIKLAND. 


Exhibits. 


FKAKCB. 


ExhihiU. 
Group  5,  Class  45. 

Administration  db  la  Prison  d^Lbo  {Abo  atraffihigeUe),  Abo, 

Fishing  nets. 
$  Rbnfors,  H.  (manofactorer),  Kajana, 

Fishing  utensils. 

Group  7,  Class  72. 

NiskaAnna,  Uledborg. 

Preserved  game  and  fish. 
Sandell,  W.,  HelHngifora. 

Anchovies. 
Stock  Company  at  UleIborg  for  the  Manufacture  of  Presebvka 

Preserved  game  and  fish. 
Stock  Company  at  Ekenj^s  for  Salting  Fish  (EkendafiaksalteriboUig), 
EkmiU. 

Anchovies ;  boneless  herring. 

FRAISCB. 

Fish. 

Whalebone.  Whalebofie. — ^The  scarcity  of  this  article  of  late  years  has 

raised  its  price  from  15  to  45  fr.  ($3  to  $9)  per  kilo  (2^  lbs.), 
in  a  raw  state,  and  has  caused  the  prosperity  of  the  mana* 
facture  of  Indian  whalebone,  which  is  nothing  more  than 
buffalo  horn,  the  price  of  which  does  not  exceed  160  to  170 
fr.  ($32  to  $34)  per  100  kilos  (220  lbs.). 
of^s^^^utOT^     -FwAtn^  utensils, — The  manufactories  of  fishing  utensils 

are  15  in  number,  12  of  which  are  established  at  Paris  and 
one  in  each  of  the  cities  of  Morlais,  Toulouse,  and  Avrancbes- 
The  raw  materials  used  are  copper,  salt,  aluminium,  reeAy 
walnut  wood,  elm,  comel  wood,  privet,  bamboo,  hickory"^ 
spearwood,  silk,  hemp,  flax,  cotton,  and  the  intestlDes  o^ 
silk-worms.      Artificial  flies  are  made  of  birds'  feather^ 
Everything  is  made  by  hand,  even  the  nets,  with  the  e^^ 
ception  of  the  large  instruments  for  sea-fishing,  which 
made  by  machinery. 

The  price  of  a  day's  work  varies  from  6  to  9  fr.  ($1.20 
$1.80)  for  men,  and  2J  to  4  fr.  (50  to  80  cents)  for  womei 
The  transactions  in  fishing  utensils  may  be  estimated 
2,000,000  fr.  ($400,000),  of  which  one-third  is  expended  fc^^ 
raw  material  and  two-thirds  for  labor  and  general  expense^^ 
For  ten  years  past  this  branch  of  industry  has  been  growinr  ^ 
daily  of  more  importance. 
Sponges.  Sponges, — Sponges  are  gathered  on  the  shores  of  Asi^*> 

Africa,  in  the  Grecian  Archipelago,  upon  the  English  A^' 
tilles,  and  in  the  Archipelago  of  Bahama.  There  were  ir^*' 
ported  into  France  in  1875,  246,660  kilos  (542,665  lbs.)  of 
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2^68,  of  which  93,324  kilos  (206,312  lbs.)  were  re-exported.       ^^^cb. 
'76  the  imports  showed  257,878  kilos  (567,331  lbs.)  and    Sponges. 
nports  89,600  kilos  (197,120  lbs.).    The  principal  mar- 
for  this  traffic  are  Paris,  Trieste,  and  London. 
ats  and  fish, — Fish  also  form  an  important  article  of 
The  fish  of  the  northern  seas  constitute  an  article  of 
kble  import,  and  the  coastwise  fisheries  have  reached  a 
derable  development  in  certain  parts  of  the  west,    Fisheries. 
ti,  communicating  by  rail  with  the  centers  of  consump- 
cbmpete  with  those  of  the  department  of  the  Manche. 
i  has  become  the  central  market  and  the  point  of  ship- 
}  for  this  article. 

Exhibits.  Exhibits. 

Group  5,  Class  45. 

tTHEUN,  Doulwant'le-Chdteau  {ffaute-Marne), 

Qospheric  wheelbarrow  for  the  transportation  of  live  fish. 

sou,  C,  Fecamp  (Seine-InfSrieure). 

ious  fishing  ntensils. 

1ST  (J.-M.),  Avrandies  (Manche), 

ions  fishing  articles ;  the  so-called  English  fishing  rod  a  specialty. 

pagni£  0^£ralb  Chanvri^rb  (L^ni  et  Coblenz),  Paris, 

He  for  nets  and  fish-lines. 

If  (J.),  Paris. 

ung  ntensils. 

^AiRB  (fi.),  Dunkerque  (Nord). 

i^sils  used  in  sea-fishing. 

BR^UB  (A.),  JFV^mp  {Seine- Imf^rieure), 

up  of  ntensils  and  products  of  the  local  fishery. 

fSTON  (H.-S.  BT  CiB.),  Arcaction  (Qirande), 

ipiete  drag-net. 

t  AiK&y  Dieppe  (Seine-Iufirieure), 

dug  utensils. 

CKAT  (A.-G.),  Paris, 

(Frisian  weir. 

tCEAU  Fr&rbs,  Paris, 

Ling  utensils ;  nets  made  by  hand. 

tX)N  (G.),  Marseille  (Bouohes-du-RhdHe). 

i-books  and  fishing  utensils. 

XARD(A.),  Paris, 

tisils  for  river-fishing. 

QUET  (A.),  D6le  (Jura), 

ling  rod  with  springs. 

euN  (T.)  PfeRE  ET  FiLS,  d  la  Fossty  He  de  Noirmautier  ( Vend^), 

e<Dets  for  shrimps  and  fish. 

^OY  (E.),  Avranches  (Manche), 

ves  for  codrfish  work. 

ARD  (H.),  CJienecey'par-Quingey  (Doubs), 

s  and  snares  for  crabs  made  of  iron  wii'e. 

SSEILLK  (A.),  Paris, 

r  model  of  fish-tronsses ;  various  fishing  vessels;  improved  fish- 
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FRANCS.        Vbsqut  bt  Cie.,  Paris. 

Mechanical  nets,  seines,  and  drag-nets,  of  all  sizes,  for  sea  and  river 
fishing ;  nets  for  sardines. 

Group  7,  Class  72. 

Exhibits.  *  Amieux  FrIirbs,  Nantes  (Laire-InfMrnre). 

Preserved  fish. 
tBBNOtr  Fr^es  bt  Richard,  Nantet  (Latre-InfAieure). 

Sardines  and  tnnnies  in  oil. 
•  BiARDOT  (A.),  Paris. 

Fish  preserved  by  a  new  process,  which  leaves  their  natond  oolor, 
without  the  use  of  toxical  ag^ts. 
Caiijjebottb  bt  Dumagkou,  Paris, 

Preserved  fish. 
Cormier  Fils  bt  Vi&ron  (A.),  Paris, 

Preserved  fish. 
Delidou  (E.),  Saint-QiHeS'Sur-Vie  (  FendA), 

Comestible  crastacea  and  moUasks. 
D^^AUiiX  Fr&res  bt  CiE.,  Bordeaux  (Girande), 

Pickled  fish  and  tunnies  in  oil. 
$  Ferrer-Caloni  (L.),  Collioure  {PyrMeS'Orientales), 

Preserved  anchovies. 
tFiRMiN  (S.),  Craisic  {Loirt'I^f^rieure). 

Preserved  fish. 
$  GiLOT  (E.)  et  Galland  (A.),  Part*. 

Salt  and  smoked  fish. 
tGRiVART  (A.),  Douamenez  (Finistire), 

Fish  in  oil. 
tIsPA  (P.),  Douamenez  {Finisiire), 

Sardines  in  oil. 
Lebientonnois  (F.)  bt  Panier  (J.),  Granville  {Afancke). 

Dried  and  salted  cod. 
Lb  Rat  (A.),  Pal4iis  {Morhihan), 

Salt  fish. 
tLBROUX  (J.),  Port-Maria  (Morbikan). 

Sardines  in  oil. 
Levesque  (L.),  Nantes  (Loire-Iiif4rieure), 

Sardines  in  oil. 
LxTMiNEAU  et  Pichery,  Nantss  (Loire-Infirieure), 

Sardines  and  tunnies. 
*Macquet  Fr^res  et  Cie.,  Berch-^ir-Mer  (Pas-de-Calais). 

Salt  and  smoked  herring. 
tOOEREAU  (J.  et  C.)  Fr&res,  Nantes  (Loire-IitfMeiure), 

Sardines  and  tunnies  preserved. 
tPENANROS  DE  l'Ile-Tristan  (G.),  Douamenet  (linist^). 

Preserved  fish, 
t  Petit  (J.-P.),  Paris. 

Pickled  fish. 
•Philippe  (Ch.)  bt  Cie.,  Nantes  (Loire-Inf^rieure). 

Preserved  fish. 
QutNERDU  Jeune,  Douamensg  (FinisUre). 

Sardines  preserved  in  t>i]. 
Salles  (Ve.  A.)  et  Chatelibr  (E.),  Ville-en-Bois  (Loire-Ififiriit^)' 

Preserved  sardines. 
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i*.)  ET  PoiTOU,  Beaufort-en-  ValUe  (Maine-et- Loire),  vrasck. 

ved  sArdines  and  tunnies. 

Group  8,  Class  84. 

[J.-A. ),  Ar^  (Gironde),  Exhibito. 

r-coltural  prodactions. 

rzKY  (L.),  Arcachan  (Gironde). 

r-caltnral  productions  and  utensils. 

c  (G.),  Puy  (ffauU-Loirc). 

tnltnral  apparatus  for  hatching  the  eggs  of  trout  and  salmon. 

(M.),  Marennes  (Charente-Inf^rieure), 

ITS  spawned  in  1875. 

Y(E.),  Caucale  (Ille-et-Vilaine). 

sre. 

TE  (fi.),  Chujan-Meatraa  (Gironde). 

!ra. 

(L.),  Marckais  (Gironde), 

srs. 

':  GiLLES  FiUB,  Virier  (Ille-et-Vilaine), 

IPS. 

►  (J.),  Sahles-d'Olonne (Vendue). 
ind  dried  oysters. 
OULE  (A.),  Baese  (Puy-de-D&me). 

and  other  fish  from  the  piscicultural  work  carried  on  at  Lskko 
b  (near  Basse). 
>c-Charbaul  (A.),  chiiteau  du  Charraul,  canton  de  Loudre  (Hautc- 

"atns  for  hatching  eggs  of  fresh- water  fish. 

'Hard  Fils,  Marennes  (Charente-Inf^rieure), 

rs  spawned  in  1874,  1875,  and  1876. 

tK  (L.),  Roche- Bernard  (Morbihan). 

tls  from  crawls. 

«Y,  Gujan-Meetra  (Gironde). 

r-cultural  ntensils  and  productions. 

I  J. -J.),  Arcachon  (Gironde). 

r-cnltural  apparatus  and  utensils. 

>:n-Brandely  (G.-J.-B.)  (College  de  France),  Parw. 

itise  on  pisciculture ;  various  reports  on  pisciculture  and  oyster 

• 

-nBy  Saint-Bilaire-du-Riez  ( Vendue). 

from  the  Vie  River ;  manuscripts  on  salt  marshes  and  their  pro- 
is. 

oret(M.)  et  Cie.,  Arcachon  (Gironde)  et  TrembUtde  (Charente- 
firieure), 

ers ;  collectors  with  spat  attached. 
JOXNiER  (P.),  Parie. 

uratus  for  hatching,  raising,  and  transporting  fish ;  series  of  aqua- 
•cked  with  indigenous  and  exotic  fish. 
-LON  (A.),  Bordeaux  (Gironde), 
ers. 

BON  etMasson,  Arcachon  (Gironde), 
ers. 

LLt^  (E  ),  ChatreasaCf  commune  de  Chaillevette  (Charente- InfMeure), 
ers. 
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FRANCE.        CuANiAUD  (E.),  Tremhlode  (Charente-Inf&ieure), 

Oysters. 
Chas  et  Cassel,  London, 

Various  kinds  of  salmoD. 
Chevallier  (F.),  Avallon  (Charente-In/Srieure)- 

Green  oysters. 
CoMiTfe  D*  Ostreiculture  du  Morbihan,  Aurayj  bate  de  Quiberon,  U 
Trinit^-aur-Mer,  Lorienty  et  Vanne. 

Oyster  cnltore ;  productions  ;  utensils ;  apparatus 
Daussy  (fi.),  Audengv  {Gironde). 

Oyster-hive  and  artificial  shell-fish. 
Exhibits.  t  Delage  (V.),  JRochefort-mir-Mer  (Charente-Inf^ieure). 

Pieces  of  crawl  with  mussels  and  young  attached. 
tDELiGEY  (D.),  Gujan-Mestras  (Gironde} 

Oyster-cultural  hive. 
DiGNAC,  Gujan-Meslras  ((Hronde). 

Oyster-cultural  productions  and  utensils. 
DoiULLARD  (G.)  ET  Machaudi^re,  Aiidenge  {Gironde). 

Sluices  and  fishing  utensils ;  products  of  these  reservoirs. 
DUSSANCE  (M.),  Paris, 

Aquarium  of  fresh- water  fish. 
t  DUTRUCH  (A.),  Arcachon  (Gironde). 

Oyster- cultural  productions. 
X  Galbert  (A.  DE),  Bui88e  (s^re). 

Plan  of  the  piscicultural  establishment  of  Buisse. 
Gaury  (£.),  Avallon  (Charente-InfSrieure). 

Green  and  white  oysters. 
Gauthier  (L.),  Arcachon  (Gironde). 

Oyster- cultural  productions. 
GORPHE,  Andernoa  (Gironde). 

Oyster-cultural  productions. 
t  Goubie-Browne  et  Cie.,  Arcachon  (Gironde). 

Oyster-cultural  utensils  and  productions. 
t  GouiN  (A.),  Chapua  (Charente-Inf^rieure), 

Wooden  model  representing  the  Sendre ;  oyster-hurdles,  with  apP*" 
ratus ;  oyster-cultural  establishments ;  transport  boats  in  motion ;  *^ 
cessories. 

*  Granceneuve  (A.),  Arcachon  (Gironde), 
Oyster-cultural  productions. 

*  Grenier  (F.),  Arcachon  (Gironde). 
Oyster-cultural  utensils  and  productions. 

*  Gressy  (A.),  Camac  (Morhihan). 
Oysters ;  oyster-cultural  apparatus. 

GuiET  (J.- J.),  Arveri  (Charente-Inf^rieure). 

Green  oysters ;  garnished  tiles. 
t  H  AIM  AN  (E.),  la  Teste  (Gironde). 

Oyster-cultural  productions ;  various  kinds  of  collectors ;  implem^J*** 

*  Halna  du  FRtTAY  (F.),  PonUVAhU^Finiatkre). 
Plan,  in  relief,  of  reservoir  for  crust'acea. 

\  Hedde  (A.),  Puy  (Haute- Loire). 

Apparatus  for  transporting  live  fish. 
Johnston  (W.),  Arcachon  (Gironde). 

A  complete  drag-net. 
Kemmerer,  Saint-Martin-d€'RS(Charcnte-Inf4iHeure). 

Manuscripts  and  treatises  on  fish  culture. 
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{CBtoK  (H.  DE),  Pari*.  _ 

iced  cop;  of  a  mosaic  diaoovered  at  Lyons,  the  border  of  nhich 
t8  DTUueroaB  fishee ;  paper  on  the  kiuds  of  Sab  known  in  ancient 

X(J.)  ET  ViLLKfJKUVE  (F.),  Saint- Vivim  lOironde). 

a  of  Saint- Vivien  and  Richard. 

ITU  (A.),  AriM  {Gironde). 

r-culturol  productions. 

rON(E.),  Farit. 

c-cress  oqaarinm. 

ra'(F.-M.),  Caucate  (UU-et-ViUxine). 

TRE  (J.),  Caacale  {lUe-ti-  ViMne). 

EL(y.)  btCib.,  Caucale {IIleti-Filaint). 

X  (B.)r  TriniU-aur-Mir  (Morbiltan). 

It  and  various  kinds  of  sen  sholI-Gsh. 

-X.  (H.),  Sabla  {Fvndfy). 

■a  ;  mollusks ;  explanatory  paper. 

F.),  la  TttU  [Girottde). 

-cultural  uUinsils  and  productioni. 

<L.),  Borieaux  (Gironde). 

of  reservoir  for  fish, 

ID{A.), -PoH*. 

akeu  at  their  blrtb;  euajs  on  breeding  and  preservation  in 

1  salt  water. 

ND  CB.-T.),  Pari*. 

ium  for  freah-water  and  sea  fish. 

W  (J.),  Farit. 

3ort  for  live  flBh ;  transport  for  flsh-eggsartiflciallffecandated; 

r  for  fieh. 

'demoB  (Oirimde). 

JRAT-LAa(:uABD  (0--E.),  Salagnac  (Creuie). 

en  bos  for  batching  fisb-eggD. 

Jrr  (H.  db)  et  Salminihac  Frj:res  (db),  ChSteau  de  BtUm 

ring,  breediog,  and  fattening  oyatorB;    processes;  utenidls; 

KT  (J.),  Armchon  (Gironde). 
r-cnltnral  utensils  and  prod  actions. 

(C),   P<WM. 

uttural  apparatus ;  maps,  plans,  works,  and  publications. 

kUGt;  (de)  Fr&rbs  bt  Cie.,  la  liile  {Gironde). 

of  their  oyster  establishments  and  parks. 

1-Sci.AFBR,  Farli. 

rs  preserved  in  glass  jars. 

KR  (t.),  Sable^-cFOtannt  (VendSe). 

>ystera;  live  palourdes. 

ET  Cie.,  Parii. 

of  all  ages. 

:  (C),  Arallon  {Clwraite-lnfMturt). 

and  Portagneae  oysters. 
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FBAMCB. 


Exhibits. 


Algeria. 
Fisberies. 


Peychaud  (E.),  Bordeaux  (Gironde). 

Oyster-cnltaral  utensils  and  prodnotions. 
Philibkrt  (J.),  Feurs  (Loire). 

Fish  from  the  ponds  in  the  Plain  of  Farey. 
PoiiUEK  (II.-E.);  Paris, 

Natural  sea-water  preserved  pure  with  all  its  properties,  and  reocIer«d 
imputrescible  by  a  new  process ;  aquarium  for  containing  Crustacea,  etc 
"Pozzy  (M.),  Sarzeau  (Morbikan). 

Oysters  raised  by  artificial  means^  with  hatching  apparatas. 
tPuLLiGXY  (de),  Paris. 

Plan,  in  relief,  of  transformations  made  in  various  marshes  and  riven 
which  have  become  breeding  places  for  fish  and  Crustacea. 
Raveneau  (A.  F.),  Ptim. 

Apparatus  with  an  orifice  for  the  forcing  of  oxygen  into  the  wa>ter 
of  aquaria,  artificial  rivers,  reservoirs,  etc. 
t  Paveret-Wattel  (C),  Paris. 

Ichthyological  map  of  France. 
Rico  (B.),  Clermont-Ferrand  {Puy-de-Ddme). 

Dead  fish,  skeletons,  and  eggs,  preserved,  stuffed,  cast  in  plaster,    akod 
colored;  live  fish  of  the  Cypriuidie  family. 
tRiVASSEAU,  Bourcefranc  {Charente- Infe'rieure). 

Oysters. 
RoiUN  (A.-G.),  Villeuve-sur-Lot  (Lot-et-Oaronni). 

A  new  system  of  oyster-culture ;  rock  collections,  «border8  for  hu 
etc.,  all  of  earthenware. 
Rothschild  (J.),  Paris. 

Books ;  plates  of  aquaria  and  fish. 
tSoLMON  (S.)»  Maine-Simon,  prks  Eiaules  (Charente-Inf&ieure), 

Oysti^rs. 
Seigle  (J.),  Caucale  {lUe-et-Vilaine). 

Oysters. 
SicORD  (A.),  Marseille  (Bouches-du-Ithdne). 

Live  plants  from  the  Mediterranean  Sea  and  from  seed-beds;  sa 
plants  produced  naturally  out  of  water  under  certain  circmnsla, 
tables  indicating  the  natural  saltness  and  freshness  of  sea-water  ;  a/- 
bums,  etc. 
t Thomas,  Chdteau  de  Kejeau, par  Brest  (Finistere). 

Oyster-cultural  utensils. 
Thuky  (de),  Chateau  de  Cassieu  (Gironde), 

Oyster-cultural  apparatus. 
Tizox  (C),  Caucale  (Ille-ei-niaine), 

Oysters. 
TuRLURE  (H.),  Kerm^lo  (Morbihan). 

Oyster-cultural  hives. 
Venot  (G.),  la  Teste  (Gironde), 

Oyster-cultural  processes,  utensils,  and  implements ;  live  sped 
ViLLERS,  Bayeux  (Calvados), 

Mussels;  oysteis. 

ALGERIA. 

Fisheries. 

The  water-courses  of  Algeria,  being  dry  during  the  w^^ 
season,  are  not  conducive  to  the  multiplication  of  flsb.  ^^^ 
contemplated  construction  of  large  reservoirs  may  obvift^® 
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FRANCE. 


Algeria. 


J  difficulty,  allowing  the  application  of  fish  culture  with 
hope  of  similar  results  to  those  attained  by  the  reservoirs 
3ordogne,  Vanne,  etc. 

^oral, — ^The  richest  and  most  valued  coral  banks  are  found  <^on.\ 
he  Mediterranean  Sea,  but  particularly  on  the  coasts  of 
:eria  and  Tunis.  From  the  commencement  of  the  six- 
ith  century  to  the  year  1794  France  had  almost  exclu- 
•  possession  of  the  coral  fishery  on  the  coasts  of  Airica^ 
I5alle  (a  province  of  Constantine)  became  the  principal 
blishment  of  a  company  founded  by  the  inhabitants  of 
seilles,  who,  by  means  of  a  rental  paid  to  the  state,  ac- 
ed  the  monopoly  of  this  industry  and  rendered  it  a  veiy 
rishing  one.  The  suppression  of  this  monopoly  in  1794, 
the  liberty  of  concurrence  offered  to  the  Italians  and  to 
Genoese,  led  to  the  ruin  of  the  coral  industry  in  France 
threw  it  into  the  hands  of  Italy,  who  now  finds  herself 
xess  of  the  market.  The  rental  of  800  fr.  ($160)  paid  to 
"tee  by  the  fishermen's  barks  is  insufficient,  and  hardly 
iTs  the  expenses  of  inspection. 

ne  coral  fishery  on  the  coast  of  Algeria  is  very  fertile ;  it 
38,  according  to  M.  Lacaze-Duthiers,  an  annual  return 
^bout  30,000  kilos  (66,000  lbs.),  estimated  at  about 
0,000  fr.  ($500,000).  This  original  value,  transformed 
Industry,  represents  commercially  from  11,000,000  to 
00,000  fr.  ($2,200,000  to  $2,400,000).  Thus,  it  is  evident 
ould  be  to  the  greatest  interest  of  France  to  adopt  a 
bhiation  which,  without  leading  to  the  freedom  of  the 
%\  fishery,  would  excite  the  Algerians  to  pursue  the  in- 
try  and  commerce  of  wrought  coral.* 

pmges. — ^Various  experiments  attempted  since  1858  have  sponges. 
Avn  that  8i)onges  of  the  finest  texture,  comparable  to  those 
ected  on  the  coasts  of  Syria,  exist  on  the  Algerian  shore. 
sre  is  in  this,  as  well  as  in  the  coral  fishery,  a  source  of 
Bstry  and  of  fortune,  which  the  Algerian  merchant  ma- 
5  is  beginning  to  seriously  consider. 


StatistioAOfthe 
coral  fishery. 


Exhibits, 

Group  5,  Class  4^, 
RBET  (A. ),  Paris, 
oral,  crude  and  manufactured. 
MNE  Sekvick,  Algiers, 
[lecial  exhibition  of  instruments  and  other  material  used  in  the 

[iiterestiug  details  on  the  coral  fishery  in  Algeria  can  be  found  in 

following  works : 

Vatural  History  of  Coral :  organization,  reprochiction ;  coral  fishery 

Igeria;  its  industry  and  commerce."    By  M.  Lacaze-Duthiers. 

^ral  Fishery  on  the  Coasts  of  Algeria."    By  M.  Cavelier  de  Caver- 

(Maritime  and  Colonial  Review,  May  and  June,  1878). 

listory  of  La  Calle."    1878.     By  M.  Ferand. 


Bxhibiu. 
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Algeria. 


Exhibitt*. 


Cochin  China. 


Exhibits. 


Guadelottpt. 

ExhibitH. 
French  Chuiana. 

Exhibits. 
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fishing  and  working  of  coral,  prepared  under  the  direction  of  if.  j^^ 
miral  Dupin  de  Saiut-Andrd  (marine  commandant),  Algiers : 

1.  Sample  of  eorul-boat  and  implements,  built  by  Noto  Brotheiv, 
Calle;  price,  450  fr.  ($90). 

2.  Wator-color  painting,  by  M.  de  Pajol,  representing  three  coral, 
boats  on  fishing  grounds. 

3.  Coral  rock  presented  by  M.  Gaetano,  of  B6ne ;  value,  150  fr.  ($30). 

4.  Three  blocks  of  coral,  presented  by  M.  Palmarino,  of  B6ne ;  valae, 
55  fr.  (111). 

5.  Samples  of  rocks,  branches  of  coral,  madropores,  sponges,  etc., 
collected  on  the  coasts  of  Africa. 

Group  7,  Class  72 

AVELLINO,  Calle  (Constantine), 

Sardines  in  oil. 
Carvin  PiiRE  KT  FiLS,  AUfiers. 

Sardines ;  anchovies ;  tunnies  in  brine. 
Chauvain  FiLS,  Phillippeville  (Canstantine). 

Fish  in  oil. 
Garcia,  Cherchell  (Algiers), 

Anchovies  and  sardines  in  brine. 
Nielli  FRi:R£S,  Phillippeville  (C&natanUtie), 

Preserved  fish. 
Plasse  (C),  Algiers, 

Preserved  fish. 
SiDER,  Phillippeville  (C&nstaniine), 

Salted  and  preserved  fish. 

COCHIN  CHINA. 

Group  5,  Class  45. 

Duong  Van  Nink,  Binh  Hoa  {Saigon). 

Fish-models. 
$  HuiNH  Khai  Quan,  Sadec, 

Fish-oil. 
Inspection  de  Baria. 

Fishing  implements. 
Jore. 

Turtles. 
Local  Service  de  Each  GiA,  Rack  Gid. 

Fishing  implements. 
Local  Service  de  Sadec,  Sadec, 

Fishing  implements. 
Local  Service  de  SaYgon,  Saigon, 

Shark-fins,  tortoises,  etc. 

GUADELOUPE. 

Group  5,  Class  45. 

$  Beauperthuy,  Saint-Martin  (French  quarter). 

Fish ;  Crustacea. 

FRENCH  OUIANA. 

Group  5,  Class  45. 

tCoMiTfc  Central  d'Exposition,  Cayenne, 
Isinglass. 


I 
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UDy  Quartier  de  Kourou. 

•Us. 

ET^  Cayenne. 

iglass  in  bladders. 

N  (F.),  Appnmague, 

h-bones. 


PBAKCB. 


French  Chiiana. 


INDIA. 


Group  5,  Class  45. 


TAiNQ,  Paudi4sMry, 

i-oil. 

\,  Moh€. 

L-oil;  isinglass. 


Group  7,  Class  72. 


d  fish. 

fc  d'Exposition,  Moh6. 

1  £8h. 

MARTINIQUE. 

Group  5,  Class  45. 

5^©ER  (C),  Saini'PUrre, 

otion  of  fish. 

MAYOTTE. 

Group  5,  Class  45. 

t^TRATioN  Locale. 

>i8e-8hells. 

NEW  CALEDONIA. 

Group  .5,  Class  45. 
^, 

^^nets  and  various  implements  used  in  fishing 

s^UME  (Dr.). 

Action  of  shells. 

i:rt(R.-P.). 

l^s  of  New  Caledonia. 

^(F.),  Noumea. 

shells. 

OO^^ANIE. 

Group  5,  Class  45. 
^T(E.). 

^ges;  mother-of-pearl  I  pearls. 

ier-pearls;  tortoise-shells. 

"i  D' Agriculture  et  de  Commerce,  Papeete. 

^1  productions;  pearl-shells  and  oyster-pearls ;  pearls. 

RT-FlERRE. 

Us  and  corals. 

:rt  Pierre  (Dame). 

Ala  from  the  Society  Islands. 

iEN(T.),  Papeete. 

lection  of  pearls  from  the  Gambler  Islands. 

ON  ET  Cie. 

rls. 


Exhibito. 


India. 


Exhibltii. 


Martinique. 

Ezhibite. 
MayoUB. 

Exhibita. 
Neto  OaUdoniok. 

Exhibits. 


Ocianie. 
Exhibits. 
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UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 

Mariot. 

Shells  produced  from  pearl ;  whale-teeth ;  weapons  of  defense  agaiiue 
the  sea-elephant. 

B^UNION. 


Exhibits. 


Senegal. 


Exhibits. 


Baint-Pxerre  and 
MiqueHoti. 


Exhibits. 


Group  5,  Class  45. 

t  Pouer  (J.  )f  Saint-Denia. 
Fishing  implements. 

Group  7.  Class  72. 

Lacaze  (E.),  Saint-Pierre, 
Preserved  fish  and  turtles ;  sardines  in  oil. 

SENEGAL  AND  DEPENDENCIES. 

Group  5,  Class  45. 

Ally8(V.),  SaintrLouiH. 

Isinglass. 
Caminade,  Saint-Louie, 

Fish-oil. 
t  CoMixfe  li*  Exposition,  Saint-Louie, 

Collection  of  natural  history,  including  fish,  turtles,  moUusks,  criM* 
tacea,  various  harpoons,  and  fish  reservoirs. 
DoRLODAT,  Saint-Louie, 

Fishing  implements  of  the  Toucouleurs  (lances,  bow-nets,  otc. ). 
$  Gkst,  Dakar, 

Isinglass. 
GOLTDAMMBR,  Parie, 

Isinglass  from  Senegal. 
t  Marc-Merle  Neveu  et  Robert,  Saint-Louie, 

Isinglass ;  fish-oil ;  fish-scales. 
Sayer  (Captain),  Bakel, 

Harpoons  for  crocodile- fishing. 

SAINT-PIERRE  AND  MIQUELON. 

Group  5,  Class  45. 

Broquant  et  Cie.,  Dunkerque  (Nord), 
Nets  used  for  fish  of  Saint  Pierre  and  Miquelon. 

COMITfe  D'EXPOSITION. 

Collections  of  natural  history,  including  fishing  implements. 
Lemar&chal  (A.),  tie  aux  Chiene, 

Oil  from  brown  cod. 
Pepin  (T.),  Saint-Pierre, 

Cod  liver  oil. 

RICHE. 

Cod-liver  oil. 
ViCTOiRE  (ScBur),  Saint-Pierre, 
Cod-liver  oil. 

Group  7,  Class  72. 

Arondel  (P.),  Ue  aux  Chiene, 

Cod-tongues. 
BoREL  (A.),  He  aux  Chiene, 

Dry  cods. 
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JVIN  (fi.),  ^  «««  ChitM,  ygANCE. 

d-heacls.  Saint-Pierre  and 

SLET  Fr^RES.  Miqwlon. 

t  ilsh. 

SIE,  Saini-PUrre,  Exhlbitii. 

pelaiiM  in  brine. 

rKR  (P.),  Ue  aux  CkieM. 

L>elan8. 

AY  (J.). 
1. 

LARD  (P.),  He  aux  Chiena. 
I ;  capelans. 

GREAT  BRITAIN.  great  biutak. 

Group  5,  Class  45. 

ocK  (Samuel)  &  Co.  (manufacturers),  Jledditch.  Exhibitsof  fl»U- 

-liooks,  fishing  rods,  fishin^r  reels,  sea  and  river  lines,  artificial 

Artificial  flies,  silk-worm  gut,  etc. 

LETT  (William)  &  Sons  (manufacturers),  Bedditch, 

'liooks,  fishing  tackle,  fishing  rods,  silk- worm  gut  for  fishing 

lAJNAN  (James)  (manufacturer),  Glasgow, 

fijsh-hooks  of  all  descrii)tions. 

SON  (William)  &  Co.  (Manufacturers),  Edinburgh, 

>ou  aud  trout  fishing  rods  with  improved  lock-fast  joints;  improved 

fS  poles,  nets,  reels,  and  other  fishing  appliances. 

^  (William  Henry)  (manufacturer),  Birmingham, 

i&g  winches  and  tackle ;  new  method  of  fixing  reel  or  winch  to 

^  that  the  rod,  held  in  any  position,  balances  in  the  hand. 

•T  (JouN  &  WiLUAM)  (manufacturers),  Munselburgh,  Scotland, 

On  and  hemp  prepared,  spun,  and  twisted  in  exhibitors'  mills, 

'oven  into  nets  by  machinery  constructed  by  exhibitors.    The 

l^-mackerel  nets  are  made  800  meshes  in  breadth  and  up  to  1,000 

iu  length.    A  selvage  of  stout  cord  is  woven,  and  can  be  knitted 

a    top  and  bottom  as  usually  required  by  the  French  fisheries. 

Zq  of  the  rows  of  meshes  is  accurately  mentioned,  an<l  the  knots 

Hi  and  cast  on  the  best  priuciple. 

►t>FiELD  (William)  &  Sons  (manufacturers),  Redditch, 

i-hooks  and  general  fishing  tackle. 

Oht  (Robert)  (manufacturer),  Itldinhurgh. 

*ing  rods,  reels,  aud  Hues ;  grilse,  sea-trout,  loch,  and  river  flies ; 

^f;  nets  and  wading  boots,  stockings,  and  angling  gear. 

Group  1.  Class  72. 

^s  &  Co.  (manufacturers),  Loudon.  Bxhibitaofpro- 

^x  in  tins,  cooked,  ready  for  use. 

iK  &,  Blackwell  (manufactui-ei's),  London  and  Cork. 

ser\'ed  fish. 

fLES  (.T.  &  G.)  (tish-cur^rs),  Stonehaven. 

ed  codfish,  ling,  etc. ;  smoked  haddocks,  etc. 

KM  ANN  (Dr.  Adalbert  Charles),  Manchester. 

Hh  meat  preserved  in  glass  vessels. 

(John  &  Son),  (manufacturers),  BatcUff,  London, 

ions  kinds  of  fish. 
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oRKAT  BRITAIN.  Perry  (William  T.  L.)  (maniifactorer),  Penzance,  Cornwall. 

Marinated  pilchards,  prepared  in  pare  malt  vinegar  firom  selected 
fish,  with  bay  leaves,  etc.,  and  packed  in  white  earthenware  jan,  her- 
metically sealed. 
Exhibite.  Tallerman  (Daniel)  (importer),  London. 

A  collection  of  preserved  meat,  fish,  poultry,  fmits,  vegetables,  etc.; 
working  models  of  his  refrigerating  apparatus  for  transporting  fresh 
meat,  etc.,  by  sea  aud  by  land,  and  for  storing  it  on  land. 
WiQAN  (Henry)  &.  Co.  (importers  .and  manufacturers  of  isinglaas), 

London, 

Isinglass. 

riOTOBIA,  AUSTRALIA. 


Vietoria. 


ExUbits. 


Group  5,  Class  45. 

St.  John  (F.),  Melbourne. 
Case  of  Australian  fish,  as  per  subjoined  list : 

JDotes  antarotioue.    Sea-perch. 
Enoplomts  armatue.    Bastard  dorey. 
Arripis  igeorgianue.    The  roughy. 
Arripie  Iruitaceus.    Salmon  trout. 
OUgoraa  macquariensis.    Murray  cod. 
Dulee  auratus.    Murray  golden  perch. 
Therapon  niger.    Murray  black  perch. 
Therapon  Bichardsoni.    Murray  silver  perch. 
Upenekhthya  porusue.    Red  gurnet. 
Neotephrceops  zebra.    Zebra-fish. 
Pagrua  unioolor.    Snapper. 
Chrysophrys  austraUs,    Bream. 
Chironemus  marmoratua.    Kelp-fish. 
Chilodactylua  macropterua.    Kelp-fish. 
Chilodaotylua  nigricana.    Butter-fish. 
Latria  hecateia.    Trumpeter. 
Latria  Forateri.    Bastard  trumpeter. 
Platycephalua  BUshardaoni.    Flathead. 
Platycephalua  baaaenaia.    Common  flathead. 
Platycephalua  lamgatua.    Rock. 
Trigla  polyommata.    Flying  gurnet. 
Lepidotrigla  vaneaaa.    Small  gurnet. 
SilUigo  punctata.    Whiting. 
Sphyrasna  novoi-hollandicB.    Pike. 
Neoaphyrcsna  multiradiata.    Skipjack  pike. 
Thyraitea  atun  Euph.     Barracuta. 
Hiatiopteraa  recurviroatria.    Boar-fish. 
Seriola  grandia.    Yellow-tail. 
Caranx  Georgianua.    Silver  bream. 
Temnodon  aaltatrix.     Skipjack. 
Neptomenua  travale.    Travale. 
Agonaatoma  diemenaia.    Mullet. 
Glyphidodon  victories.    Rock  perch. 
Labrichthya  Bleekeri.    Parrot-fllsh. 
Odax  Bichardaoni.    Stranger. 
Oliatheropa  cyanom^laa.    Elegant  stranger. 
Genypterua  auatralia.    Rock  ling. 
Pleuronectea  victorice.    Flounder. 
Copidoglania  tandanua,    Murray  cat-fish. 
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jfuoikus  Grejfu    Sand  eeL 
!a  auBtraliB,    Silver  eel. 
ymtw  oalanwpomwt. 
isHus  ventrico8U8.    Carp. 


ORBAT  BUITAIX. 

■  ■»       ■"■   I 

Victoria. 


HUNOAUY. 


ExbibiU. 


ITALY. 


HUNGARY. 

Group  8,  Class  84. 

Mahf  crustaoeaj  and  molluakfi, 

Y  (Barou  Simon). 

1  of  a  pond  iu  bas-relief,  in  four  large  and  four  small  glass  vessels. 

ITALY.  

Group  5,  CLAds  45. 

ss  (F.),  Cava  dei  Tirreni  (Saleme),  '  Exhibit*. 

les  of  tweed  for  fishing  nets. 
CI  (Marquis  M.),  Florence, 
Q.  extramariue  malacological  colleotion. 
B.),  GSnes. 
r-oU. 

(J.-B.),  V^rone, 
^£  silk  and  flax  spun  by  hand. 
*1(B.),  Breeoia. 
ixd  twine  nets  for  hunting  and  fishing ;  drag-nets  for  fishing. 

JAPAN.  JAPAN. 

Group  5,  Class  45. 

Cr-B0UT80U-Kl0K0U.  ExhibiU. 

Oaens  of  useful  animals. 

^-KOU-SHI. 

iirer  oil. 

'BoussAN-KuAlsuAy  Tokio. 

txg  apparatus ;  marine  plants  of  various  kinds. 

S^  (T.),  Shid'9uoka  (Suruga). 

Hg  apparatus. 

OTO  (Y.),  Shid-auoka  {Surtiga), 

Tig  utensils. 

Group  7,  Class  72. 
-Kou-sui. 

on  and  macou  (a  kind  of  salmon ),  preserved  in  tin  boxes ;  sun- 

od ;  oysters  preserved  in  shdtsiou  (a  kind  of  brandy  made  with 

^-BousSAN-KuAltSHAy  Tokio, 

dried  fish ;  iriko  (a  kind  of  mollusk). 

NETHERLANDS.  netiieula 

Group  5,  Class  45. 

"ZKNius  Jannink  kt  Cie.  (manufacturers),  Goor.  Exbibiu. 

on  nets  for  the  herring  fisheries  (raw  and  manufactured). 
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NETHERLANDb.    f  BAiTriNG  ET  Stupfens  (luauufactuvers),  Amsterdam. 

Sea- weed.     The  sea-weed  exhibited  comes  from  the  Zuiilerzee,  where 
Exhibits  ^*  ^^  fished  np,  then  cleaned  in  fresh  water,  dried,  and  condensed  in 

packages. 

HOOGENDUK  (A. ),  Vkuirdingen. 
Fishing  nets. 

Eatit  India  Neth-  EAST  INDIA  XETHERLAND8. 

erlandt. 

COLLECTIVE  EXHIBITION  OF   PRODUCTS. 

Fisheries 

Exhibits.  Lines  and  Pautianak  nets ;  exhibitor,  the  Sultun  Sjarif  Joesoef. 

lushing  apparatus  of  Batavia. 
Model  of  the  Batavian  sero. 
Fishing  apparatus  of  Bandjermasin. 
Models  of  seros  of  Amboiua  and  Hila. 
Sweep-nets  of  Amboina. 
Fishing  apparatus  of  Amboina  and  Hila. 
Lines  and  harpoons  of  Bandjermasin. 
Sweep-nets  and  parts  of  seros  of  Billiton. 
Scoop-nets  of  Bandjermasin. 
Scoop-nets  of  Samarang. 

Fishing  apparatus  of  Painan ;  exhibitor,  J.  P.  G.  Kruijt. 
Fishing  apparatus  of  Padang;    exhibitor,  Torankoo  Paugliin»  Mara 

Oejoeb. 
Nets  of  Bandjermasin. 
Nets  of  New  Guinea. 

Wett  India  Neth-  WEST  INDIA  NETHERLANDS, 

erlanda. 

COLLECTIVE   EXHIBITION   OF  PRODUCTS. 

Exliibits.  Isinglass  of  the  Siluris  Parkerii;  exhibftor,  J.  P.  Haase,  jr. 

Collection  of  18  fishes  in  wax,  from  Surinam,  by  M.  R.  Mattes,  exhibitor, 
Royal  Commission  of  the  West  Indies : 

1.  Perca  sexatilis,     Coulant-matouari. 

2.  Silurus  calichthys,    Assipa-matelot;  quoiquoi  assa. 

3.  Erythrinus  PassagaiL    Warapa  jerasi. 

4.  Silurus  calichthys,    Assipia;  catharina;  quoiquoi  assa. 

5.  Lophius  pacama.    Lomp. 

6.  Trygant    Saule-botte. 

7.  Perca  t    Coulant-matouari. 

8.  Erythrinus,    Patakker. 

9.  Centrarchus  cichla,    Missi  nelly-accari. 

10.  Gymnotus  labiatus,    Logologo. 

11.  Pimelodus,    Boteimarmetje. 

12.  Anableps  tetrophthalmus.    Negenoog  kassonronrauwa. 

13.  Xiphossomaf    Snoek  pirapau. 

14.  Prachilodtts,    Touroulourou-witwittie. 

15.  Calichthys,    Assipa  blanc ;  witte  qniqui. 

16.  Cetitrarchus,    Ourouenijfie. 

17.  Anodus,    Arder. 

18.  Chaloeus,    Warokou. 
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NORWAY. 


Group  5,  Class  45. 


NORWAY. 


CORTTIEN  (T.  V.)j.Drontheim. 

Salted  roe  of  cod-fish. 
Brxjnn  (Chr.),  Bergen. 

Fishing  lines. 

The  factory  wa»  founded  in  1861,  and  now  gives  employment  to  50 
B^orkmen.     The  value  of  ^he  annual  production  is  about  150,000  fr. 
^30,000). 
Bahl  (J.  O.),  Hano, 

Fishing  apparatus;  drag-lines,  nets,  etc. 

Medals  at  Bergen,  1865;  Boulogne,  1860;  Parin,  1837  ;  Vienna,  187:^; 
^Philadelphia,  1876. 
FisHixo  Line  Factory  (Crosby  FrIires),  Aalesund. 

Snoods  and  fishing  lines,  braided  by  machinery ;  same  braided  by 
land;  complete  samples  of  fishing  lines. 

The  factory,  which  belongs  to  Messrs.  Stafseth  and  Kraasby  Bros., 
^as  founded  in  1874.  It  employs  10  workmen,  and  is  run  by  hydraulic 
V>rc«.  The  machines,  which  work  automatically,  under  the  surveillance 
>f  the  workmen,  have  been  patented  over  ten  years.  They  export  to 
M  the  cities  in  Norway,  and  to  several  in  Sweden. 

Medals,  Philadelphia,  1876,  and  London,  1877. 
h  Fagerheim  (net-factory),  Bergen, 

Fykes  for  taking  herring  and  salmon ;  nets  for  taking  cod,  herring, 
and  mackerel. 

The  factory,  which  is  situated  near  Bergen,  was  established  in  1873, 
and  gives  employment  to  30  operatives,  20  of  whom  are  women^    The 
^alne  of  the  annual  production  is  about  300,000  fi*.  ($60,000). 
Petersen  (C.  J.),  Christiana. 

Nets  and  other  fishing  apparatus  in  miniature. 
Pettersen,  (UiLLEBERT),  Tromso. 

Various  kinds  of  fish-oils. 
ROnneberg  (C.  E.),  et  Fils,  Aaleaund, 

Cod-roe. 

Medal,  Philadelphia,  1876. 
Scarborough  (J.  V.),  Bergen, 

Mo<lel  of  a  new  kind  of  fishing  boat. 
t  SchjOtt  (H.  E.),  Bergen. 

Drag- line. 
Vallo  Glass  Works,  Valio. 

Glass  fioat^. 
Vedeler  (M.  B.  v.),  Bergen. 

Purse  and  other  nets. 


£xbibitJi. 


Group  7,  Class  72. 

Aarsetu  (M.  p.),  Aalesund. 

EUpfisk  (cod,  salted,  then  dried). 

Established  in  1870 ;  gives  employment  to  26  operatives,  10  of  whom 
are  women  and  10  children.  The  fish  is  carefully  cleansed  while  fresh, 
after  which  it  is  dried  iu  the  wind,  being  exposed  as  little  as  possible 
to  the  influence  of  the  sun.  The  principal  exportation  is  to  Scotland 
and  Ireland. 


446 


UNIVERSAL    EXPOSITION   AT   PARIS,  1878. 


XORWAY. 


Exhibits. 


$  Ameln  FRfeRES,  Bergen, 

Salt  herring. 

Established  in  1860.    Branch  established  at  Stockholm.    Lnporta- 
tlons  and  exportations  of  herring  of  all  kinds,  and  other  products  of 
the  fisheries. 
Andersen  (E.),  ChrUiiania, 

Anchovies. 
Andersen  (H.),  Haugeaund, 

Fat  herring  and  salt  mackerel. 
Andersen  (J.),  Aaleaund. 

Stockfish  withont  skins  or  bones. 
AsKiLDSEN  (H.),  Haugesund, 

Fat  herring  and  salt  mackerel. 
$AsTRUP(M.  H.),  Christiansund, 

Elipfiak  (salted  and  dried  cod);  Wrfisk  (dried  cod). 
Bergen,  Commercial  Association  op,  Bergen, 

Complete  collection  of  the  various  kinds  of  fish  which  are  exported 
from  Bergen. 

Medal,  Philadelphia,  1«76. 
Bergen,  Smoked  Herring  Establishment  of,  Bergen, 

Specimens  of  red  herring. 

Medals  at  Copenhagen,  1873;  Vienna,  1873;  Vibourg,  1875;  Philadel- 
phia, 1876. 
^BORNHOLDT  (G.  J.),  ChrUtiania, 

Anchovies. 

Exportation  to  Denmark,  England,  and  Germany. 

Honorable  mention,  London,  1862 ;  medal,  Vibonrg,  1875. 
^  BusCH  (Ulrich),  Bergen. 

Klipjisk  (cod  salted  and  afterwards  dried). 
t  Christiania  Preserving  Company,  Christiania. 

Preserved  meats  and  fish. 

Founde<l  in  1873 ;  gives  employment  to  20  workmen. 

Honorable  mention,  Drammen,  1873;  medal,  Philadelphia,  1876. 
Egidius  (P.),  Bergen, 

Anchovies ;  fat  herring. 

Established  in  1867 ;  employs  about  12  workmen. 

Honorable  mention,  Bergen,  1873;  medal,  Philadelphia,  1676. 
(EiDE  (LuDOLF),  Haugesund, 

Salt  herring  and  mackerel. 
Engelsen  (Joachim),  Bergen, 

Anchovies  and  fat  herring. 
^FrOhlich  (Fritz  B,)^Chr%st%ania, 

Roe  and  liver  of  cod,  mixed. 
^Gran  (Chr.  K.),  Bergen, 

Klipfisk  (cod  salted  and  afterwards  dried);  torfisk  (dried  cod). 
Hoar  et  Wesnjes,  Stavanger, 

Skinless,  boneless,  and  other  anchovies ;  seasoned  and  other  herring- 
Business  established  in  ltf73 ;  now  employs  30  operatives,  20  of  whom 
are  women.    Exportation  to  Germany,  Russia,  Fi-ance,  DeHmsrk,  ^o^ 
Sweden. 
Hansen  (Thorer),  Bergen, 

Anchovies. 
$  Helgesen  (H.  a.),  Aal4^und, 

Preserved  fish. 

Several  first-class  medals  at  former  expositions. 
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fSEN  (J.  H.),  Tromso,  kobwat. 

\h  (dried  cod). 
•H  (Fr.),  Frederikshold, 
ovios. 

ilished  in  1864 ;  employs  12  workmen.  Exportation  to  Sleswick. 
1,  Copenhagen,  1872 ;  Vibourg,  187r».  Exhibito. 

[LET  CiE.,  Bergen. 
isk;  salt  and  red  herring. 
;SEN  (Christian),  Chriatianaund, 

Isk  (cod  salted  and  then  dried) ;  t&rfisk  (cod  salted) ;  herring,  cod- 
iy  Hwimming  bladders,  etc. 
[C.  C),  Christiania, 
ovies. 

a,  Philadelphia,  1876. 
TZON  (NicoLAT  H. ),  ChHaOangund, 
''Sk  (cod  salted  and  then  dried), 
w  (Carl),  Bergen, 

8k  (cod  salted  and  afterwards  dried) ;  tdrfUk  (cod  dried). 
(Mile.  W.),  Bergen. 
>vie8  and  fine  herring. 
3  (Hans),  Bergen. 
9k  (cod  salted,  then  dried). 
Arne),  Haugeaund, 
erring. 

t  (Gerdt),  Bergen, 
^c  (salted  cod)  of  varions  kinds. 
:kel  (Joh.  Ludev.)  et  Fils,  Bergen, 
^Jc  (cod  salted  and  then  dried) ;  atockfiak, 
>LD  (Mme.  Christians),  Chriatiana, 
>vie8. 

Nation  to  Denmark. 
Is,  Copenhagen,  1872;  London,  1873. 
ET  CiE.,  Stavanger, 

rved  fish  and  meat ;  anchovies ;  red  salmon  in  oil. 
^OCK  (Wm.),  Chriatiana, 
>vie8  and  fine  herring. 
I,  PhUadelphia,  1876. 
SEN  (Hillebert),  Tromao. 

ak  (cod  salted  and  then  dried) ;  Uhrflak  (cod  dried). 
KRVOLD  (O.),  Egeraund, 
ovies. 

:y  for  Preparing  Fish,  Leeroaen,  Lofoten, 
ired  fish,  preserved  in  its  own  liquid. 
(A.),  Langeaund, 
ovies. 

BERO  (C.  E.)  et  Fils,  Aaleaund, 
ak  (cod  salt^ed  and  afterwards  dried). 
5LDERUP  (M.  Aug.),  Bergen. 
erring. 

NER  ET  NiLSEN,  Stavanger. 

ovieH  and  fine  herring  of  varions  kinds;  40  workmen.  Exports* 
•,000  kegs  of  anchovies,  25,000  boxes  of  fine  herring,  per  annum) 
and.  Franco,  Germany,  Russia,  Holland,  Denmark,  and  Sweden, 
rablo  mention,  Vienna,  1873;  Drammcn,  1873;  London,  1873. 


448 


UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 


NO  K  WAY. 


Exhibits. 


UNITEI*  HTATES. 


Smith  (Mme.  G.)»  Christiana. 

Anchovies. 

Establisbed  iu  1854.  Anunal  production  1,200  kegs,  1,000  half  kegs, 
000  quarter  kegs,  750  bottles.  Exportation  to  Sweden,  Denmark,  Ger- 
many, England,  America,  and  Anstralin. 

Medals,  London,  1862;    Bergen,  1885;   Stockholm,  1866;   Bonlogoe, 
1866;  Paris,  1867;  Lysekil,  1868;  Naples,  1871;  Drammen,  1873;  Lon- 
don, 1874;   honorable  mention,   Vienna,  1873;   medal,  Philadelphia, 
1876. 
^Stockfleth  (Mme.  G.)»  Bergen, 

Anchovies. 
StOrmer  (G.  L.  ),  Svolvcer^  Lofoten, 

Preserved  fish  and  game. 
SOyland  (B.  L.),  Flekki'fjord, 

Preserved  fish. 
^Tellepskn  (Mme.  R.),  Christiana, 

Anchovies. 

Established  1873.  Annnal  production  10,000  kegs.  Exportation  to 
Sweden,  Denmark,  Germany,  England,  and  Russia. 

Medals,  Berlin,  1873;  London,  1873;  Paris,  1875;  Philadelphia,  1876. 
IThorne  (Chr.  Aug.),  Moss. 

Preserved  food ;  anchovies. 

Established  in  1845 ;  employs  from  20  to  60  workmen.  In  1874  the 
production  was  26,400  boxes  of  preserves  and  30,000  boxes  of  anchovies. 
Principally  sold  to  the  army  and  navy  of  Norway,  and  also  to  merchant 
vessels.  Large  quantities  sold  to  tourists.  Anchovies  exported  to  Ger- 
many, Sweden,  Denmark,  Russia,  Holland,  England,  France,  an^ 
Australia. 

Honorable  mention,  London,  1862;  medals,  Bergen,  1865;  Stock- 
holm, 1866;  Boulogne,  18<>6;  honorable  mention,  Paris,  1867;  medals, 
Cassel,  1870;  Naples.  1871;  Copenhagen,  1872;  Drammen,  1873;  2 
medals,  Gottenberg,  1873 ;  medals,  Vienna,  1873 ;  Phila<lelphia,  1B76. 
Thoresen  (Mme.  H.),  Christiana. 

Anchovies. 
$  Trosterud  (Mile.  Andrea),  Christiana. 

Anchovies. 

Group  8,  Class  84. 
Fishy  Crustacea,  and  mollusks, 

t  Society  for  the  Artificial  Reproduction  of  the  Lobsteb,  Stat- 
anger. 

Young  lobsters,  and  model  of  reservoir  used. 
SOyland  (B.  L.),  Flekkefjord, 

Maps  of  the  river  Sira  and  environs,  with  sketches  of  a  projected 
route  for  salmon. 

UNITED  STATES. 
Group  5,  Class  45. 


Exhibitii.  .       J  Shields  (J.),  Brookline,  Mass, 

Fishing  tackle,  as  silk  lines  and  artificial  flies. 
tToBiN  (Joseph  F.),  New  York,  N.  Y, 
Manufactured  whalebone. 
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Group  7,  Class  72. 

►OTH  (W.),  Portland f  Orcg, 

anned  salmon. 

UHNHAM  &,  MouKiLL,  Povtlandy  Me, 

anned  meats ;  salmon ;  lobsters ;  clams. 

>0K  (J.)  &  Co.,  Portland  J  Oreg, 

anned  salmon. 

K  &  Chase,  Baltimore,  Md. 

ickled  oysters. 

tocERs'  Packing  Company,  Boston,  Mast, 

anned  salt  fish. 

BBY,  McNeal,  &  LiBBY,  Chicogo,  III, 

inned  salmon. 

^Murray,  Louis,  &  Co.,  Baltimore,  Md, 

raters  in  cans. 

»BER  (H.  K.  &  F.  B.),  New  York,  N,  Y, 

mned  meats  and  fish. 

»OG  (George  P.),  New  York,  N,  Y. 

>nele8s  cod-fish. 

A.— Fishes. 

i^litej  far  food  for  mem,  or  for  animals  in  zoological  gar- 
dens or  aquaria. 


UNTTSD  STATES. 


Szbibits. 


Exhibits  of  liv- 
ing fishes. 


FRANCE. 


"ranee  was  the  only  natioii  which  exhibited  living  fish, 

^  these  comprised  (1)  a  small  collection  of  young  trout 

ut  two  and  one-half  inches  long,  which  were  hatched  in 

feh,  1878,  and  were  exhibited  by  the  College  of  France, 

Ler  the  charge  of  M.  Chantran ;   and  (2)  a  number  of  j^iJ^r,  M.^'chSn- 

eies  which  were  exhibited  in  the  fresh-water  aquarium  of  *^*°- 

Trocad^ro,  under  the  superintendence  of  M.  Carbonnier. 

The  fresh-water  aquarium  of  the  Trocadiro.  ty^f^^vo.  "^ 

►efore  considering  the  occupants,  however,  it  may  be  as  m-  carbonnier. 
I  to  examine  the  structure  of  the  aquarium  itself,  which 
>erhaps,  the  most  beautiful  and  successful  one  in  the 
Id.  The  accompanying  illustrations  are  so  plain  and  so 
y  picture  the  arrangement  of  the  tanks  as  to  render  a 
liled  description  unnecessary.  The  two  views  in  per- 
citive  of  the  interior  of  the  grottoes  represent  the  appear- 
e  of  the  two  passages  as  viewed  from  their  point  of  di- 
geiice,  and  that  of  one  of  them  as  viewed  from  its  farther 
.  The  aquarium  was  constructed,  under  the  skillful  di- 
:ion  of  M.  Bavois  and  the  immediate  superintendence  of 
Comboz  in  the  quarries  of  Trocad^ro,  the  former  exca-  M.Comboz. 
ions  having  been  utilized  as  far  as  practicable,  and  the 
ui^al  rock  allowed  to  remain  in  place  to  form  the  sides  of 
tanks  and  galleries.  A  peculiar  and  characteristic  feat- 
of  this  aquarium  i^  that  the  tanks  are  not  inclosed  within 
29  p  E — VOL  5 


M.  Bavois. 


450  UNIVERSAL   EXPOSITION   AT   PARIS,  1878. 

FRAxcK.       any  baildiDg,  but  are  exposed  tQ  the  direct  rays  of  the  sun, 
thoxS^^adSro**^^^^^^  penetrate  the  waters  from  above,  thus  adding  much 
to  their  clearness  and  other  desirable  qualities.    The  a<iQa- 
rium  covers  a  surface  of  about  3,200  square  meters,  and  is 
mostly  subterranean,  the  light  being  admitted  principally 
through  the  water  of  the  tanks,  which  are  situated  in  the 
center  and  periphery  of  the  excavation. 
DeacripUon  of     Thcsc  tauks,  24  in  number,  are  connected  with  each  other 
in  a  gradually  descending  series,  and  the  water  overflowing 
each  in  succession  is  received  into  the  one  next  below,  the 
whole  presenting,  when  \iewed  above  ground,  the  pleasing 
appearance  of  a  rivulet  spanned  by  numerous  rustic  bridges 
and  skirted  by  artistically  planned  and  well-arranged  walks. 
From  these  walks  the  ^'isitor  can  observe  the  motions  of  the 
fish  in  the  tanks  below  him,  but  a  more  accurate  survey  and 
closer  observation  can  be  had  from  the  interior  and  lower 
level,  where  the  fish  are  rendered  plainly  visible  by  reason 
of  the  effects  of  the  light  passing  through  the  water.    The 
j^^GroundOevei  accompanying  plan  of  the  aquarium  (Plate  III)  at  the 
ground  level  represents  very  clearly  the  arrangement  of  the 
walks,  and  also  the  location  of  two  rustic  stairways,  of  15 
Ian  ^at*rv^*®^P®  cach,  leading  from  the  ground  level  to  the  walks 
beneath,  which  are  also  delineated  in  Plate  IV,  which  has 
a  horizontal  section  about  mid-height  of  the  tanks,  showing 
the  arrangement  of  the  tanks  and  walks, 
the  S^m!*  *°***     ^^  descending  one  of  these  stairways  and  entering  the 
vestibule  below,  a  pleasing  effect  is  ex]>erienced  from  the 
sound  of  a  small  cascade  flowing  down  the  rocks  into  a  pool 
below,  the  murmur  of  which  relieves  at  the  same  time  that 
it  contrasts  strangely  with  the  stillness  of  the  subterranean 
halls  of  the  grotto.    A  more  decided  sensation,  perhaps,  is 
produced  when  the  visitor  observes  through  the  glass  bot- 
toms of  the  tanks  overhead  the  movements  of  innumerable 
fish,  swimming  apparently  in  mid-air,  and  flashing  baok  the 
rays  of  the  sun  from  their  burnished  sides. 

m^'^c^fo^^     "^^^  ^^^®*  ^^  **^®  walks  on  either  side  of  the  tanks  is  suffi- 
itore.  cient  for  the  accommodation  of  from  2,000  to  2,500  visitors 

at  a  time.    The  basins  which  contain  the  water  are  formed 

by  the  original  excavations  and  artificial  rock-work,  made 

to  imitate  stalactites.    These  sustain  the  frames  holding  the 

^^■^odo^f  con- glass  plates,  which  are  eighty  six-hundred ths  of  an  inch  in 

^structmg    tanks®  *  '  o      .' 

•ndgiase frames,  thickucss  and  uumbcr  about  250  in  all.    The  water  used  is 

the  same  as  that  supplied  to  the  city  of  Paris,  from  the  head- 
xko  wAtereup-  waters  of  the  Vanne,  and  has  a  temperature  during  the  sum- 
mer of  from  12°  to  150  centigrade.    A  supply  can  also  Ix* 
^obtained  from  the  Seine  if  necessary.    The  sectional  elev:i- 
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tions  (Plates  IV  and  V)  sbow  plainly  the  general  arrange- 
ments and  depth  of  the  water  in  the  tanks  at  the  several 
points. 

As  the  water  is  obtained  very  near  the  source  of  the  river, 
it  is  deficient  in  oxygeo,  and  io  order  to  supply  this  element, 
so  essential  to  the  existence  of  the  fish,  an  apparatus  in- 
vented by  M.  Gaiickler,  chief  engineer  of  roads  and  bridges, 
irho  was,  moreover,  the  author  of  the  original  plan  of  the 
aqoariam,  was  constructed  and  placed  in  the  center  of  th^ 
system,  as  shown  in  the  accompanying  Figs.  1  and  2. 


/VWw//iw 


tbe  Troodiio. 


Fio.  1. — J;^aratut  for  aerattng  tkeieaUr  supplied  to  Ike  aguaHain{rertical 

The  apparatus  (views  of  vertical  and  horizontal  sections  DMoriptim. 
of  which  are  given)  is  an  application  of  the  principle  of  the 
"Catalan  trami>et''  which  is  used  to  operate  the  bellows  in 
the  iron-smelting  famaces  of  Spain.  It  consists  of  a  num- 
ber of  glass  tubes,  into  which  the  water  is  forced  by 
bydraolic  pressure,  carrying  with  it  bubbles  of  air,  the 
presence  and  movement  of  which  in  the  tubes  may  be 
plainly  seen. 

Some  of  the  basins  are  about  15  feet  in  depth,  and  the        equity  or 
total  capacity  of  the  tanks  is  about  2,000  cubic  yarfs. 

Tbe  cost  of  tlie  construction  of  the  aquarium  was  esti- 
mated at  tlO,000.    The  plans  and  specifications  were  ac-    cnat. 
curately  prepared  beforehand,  and  the  following  summary 
of  the  conditions  of  the  contracts,  which  was  issued  by  the      Dnftorihe 
eagineer  department,  is  presented  here  as  an  illustration  of  »p«i*'"«™»- 
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g»*»"-      the  completeness  of  the  system  pursued  in  canying  out  the 


TVater-aerat- 
ing  npparatus  of 
MTGauokler. 


Fii.&. 


for 


Specifications  FiG.  2.— J|>para<iw/or  aerating  water  for  *Ae  aqiMrnm  {horizontal  9«:^n). 


Table  showing  nature  of  work,  class  and  price  of  materials  employed  in  the  oonsirucHan  of 

the  aqiiarium.' 

[Note. — All  prices  in  the  accompanying  statement  comprise  delivery,  hand-labor,  all  extras,  snch  as 
royalties,  octroi  daties,  and  profits.  No  extra  prices  will  bo  allowed  except  those  which  are  espe- 
cially mentioned.  All  masonry  will  be  executed  according  to  the  regulation  eatabliahed  on  la^ 
public  works.] 


Nature  of  work. 


B^ton  masonry  in 
Portland  cement. 


Class  of  materials 
and  location. 


Unit 


Sharp  sand;  peb- 
bles fh)m  the  al- 
luvial earths  of 
the  valley  of  the 
Seine;  Portland 
cement  from 
Messrs.  Lonqu6- 
ty  &.  Co. 


The  cubic 
yard. 


$3  50 


Obsorvationa. 


The  sand  ^nployed  will  be  larere-gnuned 
sea-sand^  quite  pure,  and  without  any 
trace  of  earthy  substance.  Tho  pebblc» 
will  come  from  the  aUnvial  earths  of  the 
valley  of  the  Seine;  they  will  be  broken 
to  tho  »\ze  of  2.3",  and  washed  with  great 
care  when  used:  those  which  will  pass 
through  a  ring  of  .78''  diameter  will  be  re- 
jected. The  cement  employed  will  come 
from  the  manufactory  of  JUmqu^ty  &  Co., 
of  Boulome-sur-Mcr ;  it  should  weigh  at 
least  2,20d  lbs.  per  cubic  yard.  The  mor- 
tar will  be  compose<l  of  423  lbs.  of  cement 
per  cubic  yard  of  sand ;  the  mixing,  which 
will  be  nuMle  in  quantities  of  3.5  cubic 
feet  of  sand  per  110  IbH.  of  cement,  must 
be  thoroughly  done:  the  mortar  will  be 
always  made  and  kept  under  covered 
sheds.  The  b6ton  will  contain  67  per 
cent,  of  pebbles;  it  will  be  made  with  the 
greatest  care,  and  laid  in  thicknesses  of 
11.  V  as  a  maximum ;  in  cases  where  the 
b6ton  cannot  be  measured  np,  it  will  be 
counted  as  eanal  in  canacity  to  that  of  Uie 
pebbles  employed  witn  one-third  added. 
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Table  showing  nature  of  work,  claes  and  price  of  materiaUf  etc, — Continued. 


Nature  of  work. 


Masonry  in  Port- 
land cement  for 
rock- work,  walls, 
and  pillars. 


Class  of  materials 
and  location. 


Stone  from  exca- 
vation; sea-sand; 
Portland  cement. 


Unit 


Price 

per 

imit. 


The  cabio  $3  79 
yard. 


Limflsione  masonzy 
in  Portfland  ce- 
ment. 


From  quarries  in 
the  enyirons  of 
Paris. 


The  cubic 
yard. 


Extra  for  the  deco- 
ration on  natural 
rook. 


Staircases,  'retain- 
ing waUs,  and  the 
outside  faces  of 
galleries. 


Extrafor  the  decora- 
tion of  the  arches 
to  represent  natu- 
ral grotto- work. 


Boof  of  galleries; 
arches  above  the 
glass  closing  the 
tanks. 


Per  square 
yard. 


6  74 


80 


Per  square 
yard. 


Extra  for  the  inte- 
rior finishing  of 
tho  tanks  in  ce- 
ment and  lime- 
atone. 


Interior  of  the  tanks 


80 


Per  square 
3rard. 


1  09 


Observations. 


The  contractor  will  employ  the  blocks  of 
limestone  from  the  excavation  which 
will  be  approved  of  by  the  engineer;  the 
blocks  should  be  well  washed  before  use ; 
the  price  specified  refers  to  the  masonry 
of  all  kinds  in  which  all  stone  belonging 
to  the  administration  is  employe<l.  No 
extras  will  be  allowed  for  the  facing  work , 
which  will  be  rendered  in  cement  to  imi- 
tate rocks  in  accordance  with  the  inten- 
tion of  the  engineer;  the  quality  and  tho 
nature  of  the  materials  employed  for  this 
work  will  be  as  above.  The  mortar  will 
be  composed  for  the  inner  masonry  of  423 
lbs.  of  cement  for  one  cubic  yard  of  sand ; 
and  for  outer  work,  according  to  the  re- 

J^uirementsof  thework,  670  lbs.  of  cement 
or  one  cubic  yard  of  sand;  the  masonry 
will  be  measured  up  at  nine-tenths  of  the 
cube  of  the  blocks  of  stone,  delivered  at 
the  foot  of  the  work  where  it  is  to  be  em- 
ployed. No  extra  price  will  be  allowed 
for  openings  which  it  may  be  necessary 
to  make  or  leave  in  the  masonry  for  sup- 
ply or  ventilation  pipes,  etc. 

Thelimestone  will  come  from  the  best  quar- 
ries in  the  environs  of  Paris;  only  the 
employment  of  such  will  be  authorized 
which  have  been  quarried  long  enough 
to  allow  soft  and  imperfect  parts  to  have 
been  removed.  The  mortar  used  will  be 
composed  of  593  lbs.  of  Portland  cement 
per  cubic  yard  of  large,  sharp  sea-santi ;  it 
will  be  mMO  in  the  same  way  as  described 
above.  No  extra  price  will  be  allowed 
for  any  special  thickness  or  form  of  the 
walls  where  this  stone  is  employed  be- 
yond those  allowances  specified  further 
on.  This  masonry  will  be  measured  up 
as  nine-tenths  of  the  quantity  of  stone 
delivered  at  the  foot  of  tho  work. 

Th6  extra  price  specified  opposite  refers  to 
such  decorations  as  dressing  grottoes, 
which  will  be  made  upon  the  natural  rock 
where  possible ;  it  comprises  the  clearing 
out  and  constructing  on  the  face,  imita- 
tions of  rock,  and  it  also  aimlies  to  the 
staircases  made  in  the  natural  rock.  This 
extra  will  be  paid  by  tho  area  of  horizon- 
tal or  vertical  proJeiHon,  according  to  the 
cases  to  w  hich  it  refers ;  tho  masonrj'  used 
in  this  decoration  will  be  paid  for  at  the 
fixed  prices  named  in  tho  precediag  arti- 
cles, according  to  its  nature,  and  meas- 
ured as  prescribed  in  these  articles. 

The  extra  price  given  opposite  is  applicable 
to  all  tho  roofs  of  tho  interior  galleries, 
and  to  all  arches  of  more  than  3.28'  span 
situated  above  the  glass  frt)nts  of  the 
t^nks,  to  pay  for  additional  hand-labor 
and  cement.  No  extras  will  be  allowed 
for  arches  3.28'  span  or  under.  The  galle- 
ries win  resemble  the  roofs  of  limestone 
grottoes;  the  decoration  must  be  strongly 
attached  to  the  masonry  of  the  arches, 
which  in  spite  of  their  irregular  forms 
must  be  built  up  in  the  same  manner  as 
ordinary  arches  in  limestone :  no  indem- 
nity will  be  granted  for  any  iron  bars  or 
cramps  employed  to  secure  the  face  to 
the  body  of  the  arch. 
These  extra  prices  will  be  estimated  per 
square  yard  of  horizontal  covered  sur- 
face. The  masonry  used  for  this  decora- 
tion will  bo  measured  up  at  the  prices  fix- 
ed x>er  cubic  yard  in  toe  articles  above; 
this  extra  refers  especially  to  the  decora- 
tion of  the  tank  below  the  water-level, 
as  payment  for  the  increase  in  hand-labor 
and  cement,  the  m9aonry  beinq;  esl  imated 
at  the  prices  per  cubic  yard  fixed  above* 
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Table  showing  nature  of  u)ork,  olaea  and  price  of  materto/a,  ete, — Continiied. 


Nature  of  work. 


Class  of  materials 
and  location. 


Unit. 


Price 
per 
unit. 


Faces  in  stalactite 
and  stalagmite. 


Interior  of  gaUeriea 


Finishing  coat  in 
Portland  cement 
of  .78"  in  thick- 
ness for  lining  the 
bottom  of  the  ba- 
sins. 

For  each  fin  thick, 
ness,  more  or  less. 

Extra  for  the  in- 
crease of  the 
quantity  of  ce- 
ment in  masonry. 


Lining  of  arches 
and  galleries. 


...do 


Per  square 
yard. 


$2  38 


Portland  cement 


Cost  of  conterinfr 
for  arches  of  all 
heights  and  to 
6.5Cr  span,  inclu- 
sive. 


Cost  of  centering; 
for  arches  of  all 
heights  oyer  6.56' 
span. 


Backs  of  tanks. 


Galleries 


Per  square 
yani. 


Per  square 
yard. 

Per  22  lb.  in 
crease  per 
cubic  yard 
of  mason- 
ry- 


28 


08 
06 


Pers^.yd.o£ 
horizontal 
covered 
surface. 


do 


31 


44 


Observationa. 


^:«?rf 


»rt 


it  also  oompiisea  the  rock  excavation,  i 
ing  and  the  stopping  up  of  fissures,  fadC^^' 
with  limestone  fJBf'  thickness  at  least,  ^^^^Z 
the  application  on  all  tJie  exterior  sai 
of  annishing  coat  in  cement  of  .07" in  U 
thickness,  composed  of  1,100  Ibaof  P<« 
land  cement  per  cubio  yard  of  fine  i%^^ 
The  partitions  between  the  tanks  -^riS 
have  the  irregular  form  of  rock-voric  «^ 
cording  to  tho  instructions  given  to  th» 
contractor.    It  is  lUso  applicable  to  tbe 
dressing  and  finishing  of  all  the  wetted 
surfaces  either  of  natural  rock  or  of  ma. 
sonry ;  it  will  be  estimated  by  the  square 
yard  of  developed  suiiiscef  taking  the 
smallest  dbnensions. 

The  faces  in  stalactite  and  stalagmite  will 
be  measured  on  their  horizontu  or  verti- 
cal projection  according  to  circonutances, 
without  any  attention  being  paid  to  the 
hoHow  parts.  For  the  pillars  decorated 
in  stalactite  and  stala<;mite  the  sor&oe 
will  be  obtained  by  multiplying  thehelftht 
under  the  roof  by  the  mean  diaio^er. 
The  faces  decorated  in  stalactite  or  stal- 
agmite will  be  included  in  the  extras  in- 
dicatea  above,  but  all  surfaces  for  whkh 
this  decoration  will  be  reserved  will  be 
counted  at  least  as  one  square  yard. 

The  mortar  for  facing  up  will  be  composed 
of  1,100  lbs.  of  cement  per  onbic  yard  of 
river-sand,  quite  pure,  and  separated  of 
all  earthy  matter. 


This  extra  will  not  be  allowed  except  in 
cases  where  a  formal  order  of  tho  engi- 
neer involves  a  modification  of  tbe  quan- 
tities of  cement  specified  in  the  arudes 
above ;  it  will  not  oe,  in  any  case,  allowed 
to  the  masonry  already  included  in  the 
extras  indicated  in  tho  articles  aUowiog 
for  extras,  It  being  understood  that  these 
extras  take  account  of  the  increase  in  the 
cement  necessarv. 

The  contractor  will  have  to  provide  oentff- 
ings  for  arches  of  all  dimensions  required. 
The  drawings  of  such  centering  will  be 
approved  or  by  the  engineer,  who  wiD 
decide  the  number  of  forms  to  be  ad(^ 
ed:  the  responsibility  of  the  contractor 
will  not  in  any  way  be  diminished  by  this 
decision. 

All  materials  employed  in  the  centerins 
will  remain  the-  property  of  the  c«j 
tractor.  Openings  of  not  fnore  than  tw 
span  win  not  be  considered  as  arches. 


obUgations  of  The  contiuctor  was  required  to  take  out,  to  clean,  to  place 
in  d6p6t,  and  to  remove,  under  the  instruction  of  the  engi- 
neer, to  places  indicated  by  him,  the  rock  and  stone  exca- 
vated. It  was  also  required  that  he  should  remove  the 
stones  which  were  to  be  used  in  the  construction  of  the 
aquarium  to  a  distance  of  about  200  yards,  while  the  exca- 
vations were  in  progress,  and  afterward  to  replace  them  at 
the  proper  points.  Ramming  down  and  watering  banks  was 
only  allowed  under  special  permission  from  the  engineer, 
and  in  such  cases  the  watering  was  required  to  be  done  at 
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"tJie  same  time  as  the  ramming.    Under  these  conditions  the      '^^^^^ 
fbUowing  prices  were  established  for  the  different  kinds  of ^j^^  Trl^d6ro  ^^ 
^ork: 

''The  price  per  cubic  yard  of  excayatlon  of  all  kinds,  including  dig- 
ging, loading,  transporting,  unloading,  leveling  up,  and  all  other  hand- 
labor  which  is  indicated  as  coming  under  any  allowed  extra  charge,  38 
cents.  Extra  for  excavating  per  cubic  yard  of  rock  by  blastiog,  30  Prices  fur  the 
cents.  Extra  per  cubic  yard  of  stone  quarried  from  the  excavations,  2u^ng!*° 
including  loadiDg,  cleaning,  and  removing  to  the  places  indicated  in 
the  vicinity  of  the  Trocad^ro,  30  cents.  Extra  per  cubic  yard  of  blocks 
of  rock  excavated,  and  being  larger  than  one  quarter  of  a  yard  cube, 
including  deposit  in  d€p6t  at  the  places  indicated  within  a  radius  of 
200  yards,  $1.20 ;  the  size  of  each  block  was  estimated  after  by  meas- 
uring three  rectangular  dimensions.  Price  per  cubic  yard  of  earth 
measured  in  excavation,  9  cents. ^^ 

Forty-six  different  species  and  varieties  of  fish  were  con-   4o  species  and 

varieties  of  flali 

tained  in  the  tanks  of  the  Trocad^ro,  quite  a  number  of  in  the  tanks. 
.  specimens  of  a  kind  being  exhibited  in  the  same  tank.    M. 
Garbonnier,  who  administered  the  aquarium  during  the  Ex- 
position, says  in  his  report : 

*'  One  can  hardly  imagine,  without  having  experienced  it,  the  many    Difflcnltics  due 

conditions  which  it  is  necessary  to  realize  in  order  to  secure  the  exist-  **  ^V^  different 

,    "^  .  _  .  .  requirements    of 

ence  of  such  a  number  of  diherent  species,  each  requiring  a  separate  the  flsh. 

dwelling  place,  nourishment,  temperature,  and  water.    Some  require 

granitic  and  some  a  calcareous  water,  while  others  demand  muddy  or 

f^raveWy  soils  at  bottom ;  some,  again,  exist  naturally  in  deep  water, 

while  others  live  only  at  the  surface.    The  salmon  family  live  in  water 

below  the  temperature  of  15°  centigrado,  while  the  carp  famUy  require 

from  25^  to  28-'.    The  difficulties  experienced  in  regard  to  t'Cmperature 

were  also  encountered  in  the  matter  of  nourishment,  some  fish  feeding 

entirely  on  living  prey,  some  on  dead  animal  matter,  while  others  con- 

^nmed  only  vegetable.     Here  the  difficulties  were  less,  because  we 

knew  the  needs  of  each  race  ;  but  for  what  concerned  the  various  con- 

cLitions  of  the  places  appropriated  to  each  our  knowledge  and  resources 

'were  very  limited.    The  water  of  the  Vanne  varying  from  12°  to  15°, 

l>at  always  possessing  the  same  constituents,  a  hydraulic  bellows  and 

24  spigots  were  my  only  means  of  action.'' 

Among  other  interesting  exhibitions  in  this  aquarium,      Hatching  the 
that  of  the  hatching  of  35,000  eggs  of  the  California  salmon  foraia  salmon.*  * 
{Salmo  quinnat)  was  by  no  means  the  least  attractive.    On  the 
25th  of  October  the  Society  WAcclimatation  turned  over  to 
the  Minister  of  Public  Works  35,000  eggs  of  this  fish,  which 
had  been  shipped  to  the  society  by  Prof.  Spencer  F.  Baird, 
United  States  Commissioner  of  Fish  and  Fisheries,    These 
eggs  were  transferred  by  the  minister  to  M,  Carbonnier,  by 
whom  they  were  placed  in  the  hatching  appamtus  under 
the  covered  gallery  of  the  aquarium,  and  in  six  weeks  26,000    Snccess. 
young  fish  were  hatched.    This  result  afforded  matter  for 
congratulation,  as  evidencing    both    the  successful  care 
which  the  eggs  received  while  in  the  hands  of  M.  Carbon- 
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FBAifCK.       nier  and   the  efficiency  of  the  means  employed  by  the 

^q^^o^  United   States  Commission  in  packing  and  transporting 

Egpof  thecal-  them.    When  it  is  remembered  that  the  eggs  were  taken 

ifoni&  salmon.    (artift^jiaHy)  fj^^  figi^  caught  on  the  McCloud  River,  Cali- 

HatchiDg.  fornia,  and  thence  transported  across  the  American  conti- 
nent by  rail,  and  across  the  Atlantic  Ocean  by  steamship, 
the  loss  of  only  10,000  eggs  was  a  great  triumph  for  Amer- 
ican fish  culture.  The  young  fish  were  distributed  as  fol- 
lows: 

Distribution.     To  the  Sartho 5,000 

TothoVieane 5,000 

TotheYonne 5,000 

TotheAdour 5,000 

To  the  Gave  de  Pan 5,000 

The  remaining  1,000  were  placed  in  Tank  Ko,  18  of  the 
aquarium.  * 

The  safe  deposit  of  these  fish  in  the  above-named  streams 
was  a  matter  of  great  rejoicing  to  the  French. 

Of  the  tanks  above  described,  the  seven  to  the  right 

on  entering  from  the  southern  stairway,  being  the  deepest 

and  containing  the  coldest  water,  were  devoted  to  the  fish 

of  the  salmon  family. 

Detau  of  the     The  followiug  extract  is  taken  from  the  report  of  M.  Car- 

various  tanks,  ^bonuier,  already  referred  to,  and  as  his  experiences  in  the 

management  of  this  beautiful  aquarium  developed  some  im- 
portant facts,  his  observations  are  reproduced  at  considera- 
ble length : 

"  Tank  No,  1. 

Tank  No.  1.  ''The  first  tank  is  the  largest  in  the  estahlishment^  its  capacity  being 

aboat  130  cabic  meters ;  it  is  the  first  to  receive  the  water,  and  has 

been  reserved  for  the  salmon  and  large   trout.     We   placed  there 

Salmon  and  several  salmon  from  the  Rhino,  Salmo  salar,  bat  without  success.    It 

*«>°t.  is  true  that  this  fish,  the  greatest  traveler  of  our  rivers,  cannot  bear 

seclusion ;  its  scales  adhere  but  slightly  and  fall  at  the  least  shock, 
after  which  the  creature  becomes  covere<l  with  moss  and  pustules, 
which  soon  pervade  its  v/hole  body  and  occasions  death  in  a  few  days. 
In  the  evening  and  at  night  these  fish  spring  more  than  a  meter  oat  of 
water.  The  longest  time  1  hat  I  could  succeed  in  keeping  this  fish  alive 
was  two  weeks. 

*'The  salmon  of  the  Danube,  Salmo  hucho,  is  more  robust  and  mote 
tame ;  its  scales  are  smaller,  and  it  habituates  itaelf  more  readily  to  a 
sedentary  life.  We  received  two  of  them  from  Basle  at  the  beginning 
of  the  Exposition,  which  withstood  all  the  first  cement.  They  weighed 
each  from  6  to  8  kilos ;  live  always  together,  never  quitting  each  other 
unless  it  be  to  seize  upon  some  living  prey,  ablot  or  gudgeon,  passing 
within  reach. 

**  Contrary  to  all  our  salmon,  which  spawn  in  winter,  the  salmon  of 
the  Danube  multiplies  in  the  month  of  May ;  its  eggs  are  hatched  in 
fifteen  days. 
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"In  the  same  Tank  No.  1  are  25  large  lake  trout,  Salmo  JemanuSf 
remarkable  for  their  activity  and  the  skill  with  which  they  seize  npon 
the  little  fish  given  them  for  food. 

'*  Tank  No.  2. 

"Advancing  to  the  right  we  find  a  second  tank,  with  a  large  front, 
5  meters  of  water,  and  dimly  lighted.  The  carbonate  of  lime  detached 
from  the  materials  of  construction  whitened  the  water  for  nearly  three 
months,  so  that  I  was  not  able  to  utilize  it  with  success  till  towards  the 
second  period  of  the  Exposition.  A  few  lavaret,  Coregonus  lavaretuBf  ac- 
climated by  Mr.  Vincent  in  a  lake  called  Settons,  belonging  to  the  state, 
were  introduced  into  this  tank,  and  have  succeeded  tolerably  well. 
The  feras  inhabit  the  large  and  but  slightly  calcareous  lakes  of  Switzer- 
land. In  spite  of  the  lime  held  in  solution  by  the  waters  of  the  Vanne, 
eight  subjects  have  become  very  well  acclimated  in  the  aquarium  of 
Trocad^ro,  and  seem  preparing  for  an  approaching  reproduction. 

"In  spite  of  the  numerous  attempts  made  during  the  lost  few  years 

to  introduce  this  fish  into  French  waters,  the  result  halis  always  been 

negative. 

*' Tank  No.  3. 

"Tank  No.  3  is  at  the  back  of  No.  2,  but,  less  extensive  and  lighter, 
affords  better  disposition  for  lodging  salmonids.  The  water  is  5  me- 
ters deep;  vegetation  was  soon  established  here,  and  I  have  often 
relied  upon  it  to  restore  and  cure  fish  exhausted  by  a  long  journey.  It 
has  been  inhabited  for  some  months  by  from  25  to  28  Bavarian  chars, 
Salmo  aalvelinuSf  a  most  beautifully  colored  fish,  the  back  dark,  the  belly 
saf&on-yellow,  the  fins  bordered  with  a  white  stripe  of  fine  effect. 

"For  delicacy  of  flesh  the  char  is  something  between  a  salmon  and 
a  trout.  We  find  it  in  France  in  Lake  Bourget  and  in  Lake  Paladru, 
department  of  Is^ro.  M.  Ricot  has  succeeded  in  acclimating  it  inXake 
Pavin,  in  Auvergne. 

"The  char  which  we  have  in  Tank  No.  3,  here,  during  the  past  few 
months  presented  a  rotundity  of  abdomen,  which  announces  the  ap- 
proach of  haying.  This  fish  spawns  in  January  of  each  year ;  I  hope  to 
be  able  to  multiply  it. 

*'Tank  No.  4. 


FaiLNCE. 


Aqoariam 


the 


qaanax 
Trocadi 


of 


6ro. 


Tank  No.  2. 


Lavarets. 


Tank  No.  8. 


Bavarian  chars. 


Tank  No.  4. 


"Tank  No.  4  follows  No.  3 ;  the  front  is  large  and  well  exposed.    I 
fiist  placed  there  about  20  red-eyes,  Leuciscuserytkrophthalmus,  a  variety 
of  gardons,  with  red  fins,  a  very  pretty  fish,  but  scarcely  eatable.    The 
red-eye  lives  in  muddy  ponds  of  stagnant  water,  a  condition  which  Ica^^^^^* 
was  not  able  to  procure  for  it  in  the  aquarium  of  Trocad^ro. 

*'In  placing  it  in  Tank  No.  4  I  had  rather  in  view  to  show  one  of  our 
moet  prettily  colored  fish,  but  as  by  their  diminutive  size  they  did  not 
Bofficiently  fill  so  large  a  tank,  I  added  25  carj)  of  different  kinds,  some 
albinoes,  and  some  with  large  mirror-like  scales,  anomalies  which  are 
perpetuated  through  several  generatious,  but  which  always  finally 
diaappear. 

"The  fish  of  No.  4  are  herbivorous.  Every  other  day  I  had  cooked 
com  thrown  to  them  for  food.  Farinaceous  matter  has  the  inconven- 
ience of  whitening  the  water  and  tamishiug  its  transparency,  but  at  the 
same  time  it  makes  it  more  greasy  and  better  adapted  to  this  species. 
We  did  not  lose  a  single  one  of  these  fish  during  all  the  time  of  the 
Exposition. 
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FRANCE.  "  Tank  No.  5. 


Aqnariaxn     of 
the  Trooad6ro. 


Tank  Xo.  5. 


Chub. 


Tank  No.  6. 


''The  principal  front  of  thU  tranBTeisal  tank  is  npon  a  passage  cov- 
ered with  water  uniting  the  two  large  galleries ;  there  is  a  smalls 
front,  1  meter  long,  behind  Nos.  2  and  4.  Here  the  fish  can  roam 
through  a  body  of  water  about  12  meters  in  extent ;  hence,  I  selected 
it  for  the  chub,  or  Leuoiscua  cephaluSf  which  is  a  great  traveler.  Amoog 
our  white  fish  the  chub  is  one  of  the  best  for  eating ;  as  it  lives  almoet 
entirely  upon  the  surface  of  the  water,  it  does  not  contract  that  taste 
of  mud  which  characterizes  fish  which  live  at  the  bottom.  This  tank 
contains  some  hundred  of  them,  which  have  thriven  quite  well  during 
all  the  time  of  the  Exposition. 

*'Tank  No.  6. 


**  No.  6  is  formed  by  that  transparent  ceiling  under  which  spectators 

circulate  in  compact  masses  on  Sundays  and  fftte  days.    The  glass  foim- 

ing  the  roof  was  covered  with  a  very  small  bed  <^  water,  0°^.50  maxi- 

Small  fish  for  mum.    In  this  I  placed  the  reserve  of  small  fish,  victims  intended  to  be 

S^83*^%?^;giveu  as  food  t«  the  carnivorous  species. 

''On  account  of  the  very  slight  inclination  of  this  glass,  frequent 
cleaning  was  required ;  twice  a  week  the  deposit  which  formed  then 
had  to  be  removed,  a  very  laborious  operation,  which  decided  me  to 
devote  this  tank  to  fish  of  no  special  interest. 


Tank  No.  7. 


Salnu}/ario. 


"  Tank  No.  7. 

"  By  its  situation  and  extent  Tank  No.  7  is  most  fortunately  placed. 
On  the  north  it  bounds  the  series  of  tanks  of  the  central  portion,  and 
faces  the  two  doors  of  entrance  which  are  to  be  found  on  that  side.  It 
is  open  to  the  public  on  all  sides.  Its  capacity  is  not  less  than  100,000 
liters.  By  its  position,  and  on  account  of  its  inhabitants,  this  is  the 
veritable  post  of  honor  of  the  whole  aqnarium.  In  this  Tank  No.  7 1 
have  placed  the  trout,  SalmofariOy  which  were  sent  to  us  from  BaTsna 
and  Switzerland,  a  greatly  esteemed  fish,  to  which  I  have  devoted  all 
my  att  ention.  If  the  possibility  of  raising  trout  in  stabulation,  that  is, 
within  limited  space,  ha<l  never  before  been  demonstrated,  I  believe 
that  now  the  test  has  actually  been  made. 

"  From  the  10th  of  June  to  the  15th  of  July  I  collected  in  this  tank 
228  trout.  They  doubled  their  size  in  a  few  months ;  only  five  died  dur- 
ing all  the  time  of  the  Exposition ;  two  of  them  sickened  and  three  wen 
choked  in  attempting  to  swallow  too  large  prey.  These  trout  have 
always  been  the  great  attraction  of  the  aquarium. 

"  By  attention  to  the  distribution  of  food  I  have  succeeded  in  accoa- 
toming  them  to  content  themselves  with  dead  fish  and  to  come  after  it 
even  out  of  the  wat«r.  Every  time  that  the  man  in  charge  throws  to 
them  a  handful  of  bleaks  they  spring  to  the  surface  to  seize  them,  and 
seen  from  the  exterior  look  like  a  bunch  of  rockets  shooting  into  the  air. 

"  These  trout  are  doing  very  well.  On  the  25th  of  November,  in  a 
first  experiment  of  artificial  fecundation  practiced  upon  some  which 
had  attained  maturity,  I  obtained  a  laying  of  about  50,000  eggis  ^ 
operation  which,  renewed  some  days  later  upon  other  subjects,  will  gi^*' 
us  something  like  100,000  young  fish  of  this  valuable  race  with  which 
to  people  our  streams. 
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"  Tank  No.  8. 


FRAKCS. 


''Levying  No.  7  and  going  towards  the  northern  angle,  Tank  No.  8  is  ,^^P^^?  ^^ 
seen  at  the  head  of  the  gallery.  This  numbering  of  the  tanks  has  been 
made  in  the  direction  of  the  flowing  of  the  water  as  it  comes  away  from 
the  center.  The  water  loses  something  of  its  chilliness  and  becomes  Tank  No.  8. 
warmer  by  contact  with  the  atmosphere ;  the  conditions  of  each  tank, 
as  a  dwelling  place,  were  therefore  modified,  and  I  took  care  to  distrib- 
ate  my  fish  according  to  their  habits  and  wants,  placing  nearer  the 
center  those  which  required  colder  water,  and  further  along  those  for 
whom  a  higher  temperature  was  necessary. 

''This  Tank  No.  8  contains  several  thousand  gudgeons,  or  Gobiofluvi-    Gudgeons. 
oHlig,  a  fish  of  which  Parisians  are  so  fond,  and  which,  by  its  fecundity, 
seems  to  brave  the  thousands  of  fishermen  who  pursue  it. 


"  Tank  No.  9. 

''The  following  tank.  No.  9,  receives  very  little  light.  I  have,  there- 
fore, selected  it  for  a  most  common  fish,  the  ide,  or  Idus  melanotusy 
without  great  alimentary  interest.  The  gardon  likes  green  and  greasy 
waters,  and  is,  therefore,  one  of  those  who  best  endure  stabulation. 
At  first  the  lime  corroded  all  their  fins ;  afterwards,  transported  Irom 
the  Seine  into  the  cold  water  of  our  tanks,  they  let  themselves  die  of 

hunger. 

"TatiJfc  No.  10. 


Tank  Na  9. 


Ide. 


Tank  No.  10. 


"This  tank  presents  a  beautiful  front;  rocks  happily  disposed  inside 
attract  the  eye ;  branches  of  aquatic  plants,  Elodea  canadenBia,  rooted  in 
the  sand  at  the  bottom,  cover  its  surface. 

"This  tank  contains  about  20  burbot,  or  Lota  vulgaris,  a  fish  of  the  Burbot  or  eel- 
Rhine  which  is  much  esteemed,  but  which  seeius  to  be  disappearing  P^"^* 
more  and  more  from  the  course  of  our  streams.  The  rafts  of  floating 
wood  which  formerly  came  down  the  Seine  brought  to  Paris  many 
lottes,  who  made  use  of  them  as  a  sort  of  vehicle,  and  found  in  the  bark 
a  sort  of  food  which  approximated  their  own  manner  of  life.  But  dur- 
ing the  past  three  or  four  years  this  system  of  transporting  wood  seems 
to  have  been  abandoned,  and  the  burbot  has  almost  disappeared  from 
our  regions. 

"Among  the  burbot  in  the  aquarium  of  Trocad^ro  some  weigh  more 
than  2  or  3  lbs. ;  their  oviaries  are  now  largely  developed,  and  all  an- 
nounces the  approach  of  laying. 


''Tank  No.  11. 


Tank  No.  11. 


"This  tank  seemed  naturally  intended  to  receive  crabs ;  and  we  have  Craba  of  the 
several  times  introduced  the  variety  known  as  the  red-clawed,  or  crabs 
of  the  Mouse.  In  spite  of  the  abundant  food  with  which  I  supplied 
them,  I  never  could  keep  them  alive  more  than  eight  days.  The  place, 
however,  appears  very  suitable,  and  I  cannot  account  for  this  phenom- 
enon. I  have  since  bought  others  and  distributed  them  with  no  better 
success ;  they  soon  died.  I  should  have  been  very  glad  to  utilize  the 
voracity  of  these  crustaces  to  clear  the  tanks  of  the  small  dead  fish  left 
upon  the  sand  at  the  bottom.  In  the  aquarium  of  1867  these  crustaces 
lived  very  well,  and  several  even  shed  their  coats  under  the  normal 
conditions. 
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Tank  Xo.  12. 


Eels. 


Tank  No.  13. 


Frogs. 


FKAMCB.  "  Tank  No.  12. 

'^This  tank  is  inhabited  by  150  good-sized  eels,  weighing  from  750  to 
1,500  grams.  In  the  eyes  of  visitors  these  fish  have  a  great  defect, 
which  is  that,  flying  the  light  of  day,  they  are  always  seeking  a  shelter 
in  which  to  hide  themselves  from  the  gaze  of  all ;  hidden  in  the  sand  at 
the  bottom,  or  behind  some  stones,  they  allow  nothing  to  appear  bat  a 
pointed  head,  watching  for  some  prey  which  may  be  easily  seized. 
With  a  view  to  excite  them,  I  have  often  had  small  white  fish  throvm 
in  to  them,  but  the  eels  have  always  disdained  them.  Gndgeons  alone 
are  their  favorite  food.  It  is  by  throwing  some  hundreds  of  these  into 
the  tank,  after  some  days  of  fast,  that  I  have  succeeded  in  stimnlating 
their  appetite  and  making  them  quit  their  shelter.  Nothing  is  men 
curious  than  to  watch  an  eel  in  pursuit  of  a  gudgeon ;  first  suspended 
in  the  water,  then  bent  like  an  arc,  then  flying  out  like  a  spring  and 
falling  upon  the  victim.  The  public  has  always  taken  a  great  interest 
in  this  absolutely  new  spectacle,  collecting  in  such  numbers  before  this 
tank  that  there  was  no  passing  by.  It  is  also  remarkable  that  the  gud- 
geon, whose  habit  it  is  to  dwell  at  the  bottom  of  the  water,  always 
keeps  to  the  surface  of  the  tank  to  avoid  the  threatened  danger,  the 
instinct  of  self-preservation  and  the  consciousness'of  danger  thus  over- 
coming  natural  instincts. 

'*Tank  No.  13. 

"  This  tank  was  first  intended  to  receive  batrachians  and  amphibians, 
but  the  frogs,  which  were  first  put  there,  not  finding  the  cold  water  to 
their  taste,  emigrated  en  masse^  and  took  refuge  among  the  cresses  of 
the  upper  stream  of  Trocad^ro,  where  they  found  the  sun  insects,  and 
the  comparatively  warm  waters  of  the  Seine,  which  feeds  that  stream. 

'^  Gratings  were  placed  upon  No.  13  to  shut  in  the  batrachians,  but 
the  season  of  fishing  for  them  had  passed ;  we  were  obliged,  therefore, 
to  introduce  some  salamanders,  which  are  vagabonds  by  nature,  and 
always  find  means  of  escape.  These  are  almost  land  animals,  and  fre- 
quent the  water  only  at  the  time  of  their  loves. 

^' Later,  I  collected  in  this  tank  about  a  thousand  beautiful  bleaks, 

or  AVmmus  ludduSf  with  silvery  scales,  and  always  in  motion.    A  few 

days  after  these  fish  began  to  lay,  and  the  tank  became  peopled  by 

thousands  of  young,  which,  however,  got  away  through  the  gratings 

for  the  overflow ;  the  greater  number  were  devoured  by  their  congen- 

itors,  a  ferocity  which  puts  a  check  to  the  too  great  fecundity  of  this 

species  of  fish. 

''Tank  No.  14. 

''This  well-arranged  tank  was  intended  io  lodge  the  lampreys  of 
Dordogne,  or  Petromyzon  marinua,  Mr.  Gauckler,  chief  engineer  of  the 
Vosges,  sent  to  Bergerac  one  of  his  agents,  Mr.  Bienner,  who,  with  th« 
assiistance  of  a  fisherman  of  Dordogne  named  Tamiset,  after  a  thou- 
Lampreys.  Band  tribulations,  succeeded  in  getting  to  the  aquarium  of  Trocad^ro 
58  large  lampreys  and  225  ammocetes,  or  larvse  of  lampreys. 

''These  fish,  so  much  esteemed  by  the  Romans,  and  upon  which  Lu- 
cullus  fattened,  could  not  easily  accommodate  themselves  to  the  not 
very  nourishing  waters  of  the  Yanne.  After  the  first  week  the  small 
ones  had  emigrated,  in  all  senses  of  the  word,  and  about  half  the  large 
ones  had  perished.  I  was  able,  however,  to  preserve  the  survivors,  which 
were  objects  of  great  curiosity  to  the  visitors  of  the  aquarium.  To- 
day, December  15,  I  have  still  eight,  but  they  are  condemned  to  die 
within  a  few  months. 


Salamanders. 


Bleaks. 


Tank  No.  14. 
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.  *^  The  mode  of  life  of  these  creatures  is  most  singular.    When  they        frakck. 
liave  undergone  their  complete  metamorphosis  they  leave  the  sea  and    Aqnarlnm     of 
£^  up  rivers  to  lay.    When  the  act  of  reproduction  is  accomplished  the  TTooad6ro. 
ttcy  die,  leaving  to  their  descendants  the  care  of  providing  for  the 
<;reation  of  a  new  generation. 

'^  Tank  No.  15.  Tank  No.  15. 

» 

''This  compartment,  the  darkest  in  the  aquarium,  is  ohscured  by 
water  falling  like  a  cascade  into  the  first  vestibule.  Tank  No.  15  is 
approached  under  a  rocky  archway. 

'*  Little  seen,  aihd  receiving  but  a  diffused  light,  I  devoted  it  to  the 
barbel  or  Barbus  vulgaris^  which  could  not  be  kept  in  any  other  BarbeL 
part  of  the  aquarium.  I  prolonged  their  existence  somewhat,  but 
never  could  succeed  in  making  them  live  long  in  the  aquarium  of 
Trocad^ro  on  account  of  the  nature  of  the  water  used  in  the  establish- 
ment. 

''The  barbels  caught  in  the  Seine,  where  the  water  stands  from 
22^  to  25^  centigrade,  and  transported  to  our  tanks,  where  the  tempera- 
ture is  only  from  12°  to  15°,  experience  under  the  influence  of  the 
cold  an  abdominal  contraction,  and  are  able  to  take  no  nourishment. 
They  live  upon  their  own  fat,  but  after  some  days  even  this  provision 
is  exhausted  and  death  is  prompt  and  certain  for  all. 

"TanJfc  No,  16.  Tank  No.  18. 

"  This  tank  forms  a  right  angle  with  the  preceding  one,  and  has  a 
fine  exposure.    A  very  active  vegetation  was  produced  here  from  the 
beginning,  and  I  have  always  used  it  as  an  infirmary  for  the  sick ;    Inflrmary    for 
when  I  have  a  scaled  carp  or  a  scabby  bream  I  put  it  in  No.  16,  and  in 
a  few  days  it  is  completely  cured. 

"There  were  also  some  chevannes  in  this  tank,  but  considering  the 
use  I  made  of  this  compartment  as  a  hospital,  I  thought  it  best  to 
place  no  inscription  upon  it. 

**TanJc  No.  17.  TimkNclT. 

"This  tank,  the  last  of  the  left-hand  gallery  when  entered  by  the 
southern  stairway,  receives  the  overflow  of  all  the  compartments  of 
this  gallery ;  the  water,  therefore,  is  best  adapted  to  goldfish,  which 
seek  a  warm  temperature.  I  at  first  intended  it  to  receive  the  common 
bream  or  AJn-amis  bramaf  a  large  number  of  which  could  easily  have 
moved  about  in  it.  I  do  not  know  by  what  inspiration  our  purveyor 
of  fish  imagined  that  he  should  not  find  bream  at  Paris,  and  sent  us  Bream, 
about  60  of  them  from  Switzerland,  which,  reaching  the  aquarium  all 
scaled,  and  their  fins  fringed,  immediately  took  the  moss,  and  all  per- 
ished in  three  days'  time,  attacked  by  the  frmgus  Saprolegnia  ferox; 
BO  we  were  obliged  to  replace  them  by  bream  caught  in  the  Seine. 

'.'  The  tank  was  soon  filled,  and,  as  these  fish  had  been  taken  at  the 
spawning  places,  I  had  the  satisfaction  of  seeing  them  reproduce  them- 
selves the  week  after  their  arrival.  Contrary  to  the  usual  belief,  the 
br^me  does  not  deposit  its  eggs  upon  vegetables,  and  does  not  rub  itself 
upon  solid  bodies  to  produce  laying.  Like  many  other  sea-fish  which 
deposit  their  eggs  in  large  numbers,  the  male  and  female  keep  on  the 
surface  of  the  water  at  spawning  time,  moving  and  rubbing  themselves 
one  against  the  other.  They  then  proceed  to  the  emission  and  fecunda- 
tion of  eggs,  which  burst  out  in  all  directions  and  are  disseminated  on 
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FRAKCB.        all  sides.    The  spawning  lasted  in  this  way  three  days,  the  26th,  27tli, 
Aqnariam     of  ^"^^  ^^^  ^^  June,  daring  which  time  hundreds  of  thousands  of  eggs 
the  TTocad6ro.     were  emitted.    I  had  not  time  to  collect  them,  as  the  lahor  of  organi- 
zation absorhed  every  instant.    Let  ns  hope  that  these  observatioiu 
resumed  at  a  more  propitious  moment  may  lead  to  unexpected  and  per- 
haps very  useful  discoveries. 

Tank  No.  18.  **Tank  No,  18. 

''Tank  No.  18  begins  at  the  extremity  of  the  first  gallery,  where tk 
water  flows  out  from  the  trout  compartment,  that  is  to  say,  on  the  right 
of  Tank  No.  7 ;  it  forms  the  head  of  a  line  ruuning  from  north  to  south. 
Xaaes.  **  ^  ^^^s  tank  are  about  40  nases,  or  Chwidrastama  nasius.    This  fish, 

which  is  of  very  bad  quality,  was  formerly  rare  in  the  Seine,  hot  has 
taken  up  its  abode  there  since  the  junction  of  the  Northern  Canal  with 
Holland.  Its  maximum  weight  is  1  kilogram ;  it  feeds  upon  moss  and 
confervsB,  of  which  its  flesh  always  tastes. 

jraiikNo.l9.  **TankNo.  19. 

''If  there  be  any  tank  whose  history  is  interesting  to  know,  it  is  No. 
19.  Its  exposure  is  full  south ;  it  receives  the  overflow  of  the  preceding 
tank,  which  has  already  been  subjected  to  contact  with  the  light 

''  In  No.  19  vegetation  is  luxuriant,  and  so  soon  as  the  solar  rays  pen- 
etrate its  liquid  body  millions  of  little  gaseous  bubbles,  sent  ont  hy 
the  mosses,  rise  to  the  surface  of  the  water.  This  gas,  produced  by  the 
respiration  of  the  plant,  is  oxygen  in  its  origiual  state,  separating  like 
an  almost  imperceptible  fog.  Here  is  the  hygienic  center  par  exoeUenet. 
EzperimeDtBin  ^^  The  studies  which  I  have  had  occasion  to  make  during  the  past 
raising      exotic  ^^^  years  upon  the  reproduction  and  raising  of  different  exotic  fish 

have  convinced  me  that  these  species  cannot  thrive  and  reproduce  them- 
selves except  in  water  first  submitted  to  a  strong  light,  that  is  to  aay, 
to  the  sun's  rays ;  and  that  in  a  shady  place,  penetrated  by  but  a  dif- 
fused light,  they  dwindle  away  and  perish  visibly.  Tank  No.  19  gave 
me  the  opportunity  of  reproducing  the  same  phenomena,  as  weU  as  of 
verifying  their  action. 
Ca^fi8h  ot  the  '*  We  had  previously  received  at  the  aquarium  six  cat-fish  of  the  Dan- 
anube.  ^^^^  ^^  Silurus  glani8f  some  of  large  size,  whose  maximum  weight  was 

27  kilos.  Knowing  that  these  fish  fly  the  light  of  day,  we  placed  them 
in  the  center,  that  is,  the  least  lighted,  tanks.  A  white  moss  formed 
upon  their  bodies  in  a  short  time,  iknd  we  regretted  to  see  them  perish 
the  same  week  of  their  arrival.  The  same  phenomena  had  been  pro- 
duced at  the  Exposition  of  1867,  and  the  same  in  the  aquarium  of  the 
Vienna  Exposition ;  the  fish  always  died  of  the  same  malady. 
CatrflahofBaale.  "On  the  23d  of  July  there  came  to  us,  from  Basle,  34  cat-fish,  one 
of  which  weighed  31  kilos.  What  should  we  do  with  them  f  We  knew 
by  experience  that  if  we  placed  them  where  the  others  had  been  they 
would  be  condenmed  to  a  prompt  and  certain  death. 

"  In  a  conservatory  near  the  aquarium  of  Trocad^ro,  where  I  kept 
my  own  special  exposition,  I  had  collected  in  my  aquaria  24  species 
of  exotic  fish,  and  some  Silurus  giants  of  small  dimensions.  All  these 
fish,  subsisting  also  upon  the  waters  of  the  Yanne,  had  appeared  to  inf- 
fer  at  first,  and  I  was  only  able  to  keep  them  alive  by  raising  the  awn- 
ings which  covered  the  roof.  In  spite  of  the  diversity  of  habits  and 
customs  among  all  these  creatures,  from  the  day  when  I  subjected  the 
water  upon  which  they  lived  to  the  action  of  the  sun's  light  their 
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health  remained  perfect  and  I  had  no  death  to  record.    The  experience        fbakci. 
was  conclusive,  and  I  did  not  therefore  hesitate  to  put  the  34  new  si-    Aquarium     of 
lores  which  had  jnst  arrived  in  No.  19,  which  was  in  the  same  condi-  the  TTocad6ro. 
tion  with  regard  to  light  as  the  aquaria  of  my  conservatory.     I  had 
not  to  wait  long  for  the  result  which  I  expected.    Some  of  them  which    The  Rilnres  in 
had  been  injured  in  the  journey  to  Paris  were  restored  in  three  or  four    ®   ^      *°  ' 
days,  and  got  rid  of  the  muscosities  which  covered  them  on  their  ar- 
rival ;  the  upper  Jaw  of  the  large  one  of  31  kilos,  which  had  been  pen- 
etrated by  the  fish-hook,  was  beginning  to  heal,  and  since  then  I  have 
not  lost  one. 

"  How  had  the  action  of  light  brought  about  such  a  result  f    Wish-    The  lesaou : 
ing  for  an  explanation,  I  communicated  my  observations  to  my  friend 
Professor  G6rardin,  who  had  made  a  study  of  the  different  proportions 
of  oxygen  contained  in  different  waters,  and  we  undertook  to  measure 
the  proportions  contained  in  the  waters  of  Trocaddro. 

"  The  water  of  the  Vanne  in  the  aquaria  of  my  conservatory  con-  oxygenation     of 
tained  when  it  entered  there  5.2  centimeters  of  oxygen  for  every  liter  ' 

of  water ;  after  remaining  one  hour  in  the  aquarium,  under  the  influence 
of  the  sun's  rays,  the  proportion  of  oxygen  rose  to  8.8  centioieters  per 
Uter. 

'*  The  waters  of  the  Vanne  in  the  large  aquarium,  taken  from  the 
entrance  pipe,  contained  also  5.2  centimeters  of  oxygen  per  litre;  in  the 
lower  tanks,  submitted  to  the  action  of  the  hydraulic  bellows,  the  pro- 
portion of  oxygen  rose  to  5.4 ;  and  in  No.  19  and  the  following  tanks 
the  oxygen  contained  in  one  liter  of  water  rose  to  nearly  9  centime- 
ters. 

''  From  these  experiments,  renewed  several  times  ut  intervals  of  some  introduced     me. 
weeks,  it  results  that  oxygen  mechanically  introduced  into  water  ig  ^^^^^^cwiy' 
little,  almost  not  at  all,  soluble;  whereas  oxygen  in  its  native  state, 
tliat  is  to  say,  produced  by  the  respiration  of  aquatic  vegetables,  is 
much  more  soluble,  almost  iu  double  proportion.    Does  this  mean  to 
say  that  the  hydraulic  bellows  has  no  effect  at  all  upon  the  life  of  ani- 
mals in  the  aquarium?    On  the  contrary,  every  time  that  we  put  it  iu 
action  we  saw  the  fish  go  up  near  the  air-jet  and  absorb  a  portion  of 
the  ascending  bubbles.     Moreover,  it  is  well  known  that  to  transport 
some  Hsh  alive  snccessfnlly  it  is  necessary  to  shake  the  receptacle  from 
time  to  time ;  the  water  is  also  aired  by  the  motion  of  the  railway. 
But  when  this  water  goes  back  into  a  state  of  repose  the  air-bubbles 
escape  into  the  atmosphere,  and  the  proi»ort.ion  of  oxygen  is  not  aug- 
mented. 

**  The  very  important  natural  law  which  results  from  these  observa-  and  by  the  respi- 
tlous  may  be  expressed  as  follows :  Oxygen  in  its  native  state,  result-  ™blc«.  ^     ^*^* 
ing  from  the  respiration  of  vegetables,  and  especially  from  microscopic 
alga*,  is  very  soluble  in  water.    Atmospheric  air  introduced  mechan- 
ically into  water  is  not  dissolved  there,  or,  if  so,  in  very  small  quanti- 
ties. 

"  To-day,  December  15,  our  silnres  are  doing  verj^  well.  They  live 
upon  gudgeons,  which  are  given  to  them  alive.  To  make  them  live, 
it  has  sufficed  to  put  them  into  water  already  subjected  to  the  action  of 
light,  and  therefore  much  oxygenized. 

"  Tank  Xo.  20.  Tank  No.  20. 

**  No.  20  receives  the  overflow  of  the  i^receding  tank,  and  is  inhabited    Pike,  niff,  and 
by  rapacious  fish,  pike,  or  Esoz  luciuSf  perches,  Perca  flunatilis  and  ruff,  P®"^*^- 
Acerina  vulgaris.    During  the  heat  of  summer  it  was  difilcult  for  us  to 
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PBANCB.        collect  a  sufficient  number  of  these  fish  to  fill  this  tank,  which  ib  very 
of  wide.     During  fine  weather  these  fish  in  the  river  hide  themselves 
among  the  grass  and  are  very  diffident,  so  that  the  nets  of  the  fisher 
men  hardly  reach  them ;  later,  towards  the  month  of  October,  when 
vegetation  no  longer  exists,  they  may  be  caught  almost  anywhere.' 


Aqaarinin 
the  Trocad6TO. 


Tank  Na  21. 

Breams  and 
gudgeons. 


Tank  No.  22. 


"  Tank  No,  21. 

''This  tank  is  peopled  by  about  a  hundred  white  breams,  Ahrams 
hliccaj  called  **bardelQre8,"  because  they  frequent  by  preference  the  bor- 
ders of  streams.  The  scales  of  these  fish  are  large,  and  their  fins  edged 
with  red.  This  fish  produces  very  good  effect  in  an  aquarium ;  they 
form  bands  and  are  always  in  motion. 

''Some  gudgeons  which  escaped  from  a  neighboring  tank  took  ap 
their  abode  among  these  breams,  and,  as  the  exposure  is  good  and  the 
water  very  well  oxygenated,  they  reproduced  themselves  in  abandance- 

"  Tank  No.  22. 


Ides,  minnows,     "This  tank  contains  three  kinds  of  fish :  First,  about  50  golden  id 
'  or  Idus  melanotuSf  a  sort  of  roach,  whose  body  is  almost  as  red  as  tls- 


Tank  No.  23. 


Tenches. 


Tank  No.  24. 


Carp. 


gold-fish  of  China,  the  belly  being  of  a  much  paler  tint.  The  gold»i 
ides  appear  tx>  be  found  in  the  neighborhood  of  the  Lake  of  Constano^^-y 
in  Switzerland.  Second,  500  minnows,  Phoxintts  larU  and,  finally,  ^ 
thousand  sticklebacks,  were  put  into  this  tank,  which  is  very  larg^^3 
to  give  it  a  little  animation.  These  latter  species  have  reproda< 
themselves  abundantly,  but,  on  account  of  the  great  light,  the  gU 
became  green  every  two  or  three  days,  and  it  was  necessary  to  drar' 
off  the  water  quite  often  in  order  to  clean  it,  a  circumstance  of  whicrl 
the  young  took  advantage  to  escape  through  the  pipes.  A  sufficiet-szi^ 
number,  however,  still  remain,  which  may  be  known  by  their  small  si^^o^. 

''Tank  No.  22, 

"  This  tank  follows  the  preceding  one,  and  we  have  always  appro- 
priated it  to  tenches.    Receiving  the  water  which  has  passed  throogli 
all  the  tanks  of  the  southern  portion,  the  mean  temperature  is  17^  to 
18°  centigrade,  not  to  be  foand  in  any  other  part  of  the  establishment. 
Still,  this  was  not  high  enough  for  this  kind  of  fish,  which  requires 
water  at  24°. 

"  The  result  has  been  that  the  tenches  have  always  refubed  the  nour- 
ishment offered  them,  which  consisted  of  bread  and  of  cakes  mode  of 
crushed  hempseed. 

"The  tench  is  a  fish  which  lives  at  the  bottom  of  the  water  and i» 
always  working  in  the  mud.  Contrary  to  their  nature,  we  saw  thenc* 
during  the  whole  time  of  the  Exposition  keep  to  the  surface  of  tho 
water  instead  of  occupying  the  bottom  of  the  tauk.  This  was  becana^ 
the  temperature  of  the  water  was  warmer  on  the  surface  than  below  ^ 
rather  than  go  to  the  bottom,  which  was  only  14°  or  15°,  the  fish  kep't 
on  the  top,  where  there  was  more  heat,  and  died  of  hunger. 

"  Tank  No.  24. 

"  This  is  the  last  tank,  and  consequently  it  receives  all  the  water 
discharged  by  the  right  gallery.  It  is  occupied  by  about  50  carp* 
Cyprinu8  carpiOy  of  large  size.  These  fish,  the  first  introduced  into  tb^ 
aquarium,  had  to  undergo  all  the  consequences  of  a  new  construction  ? 
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wever,  they  bore  it  very  well,  and  three  or  four  only  perished  daring        fjiaxce. 

»  six  months  of  the  Exposition.  Aquarium     of 

•  Frequently  visitors  seeing  such  white-looking  fish  thought  they  ***®  Trocadfcro. 

re  sick,  but  it  was  not  so.    The  carp  has  large  scales,  arranged  like 

»  tiles  of  a  roof,  and  forming  at  the  extremity  a  sort  of  border, 

ich  prevents  any  sediment  from  sliding  freely  over  their  surface.     Tank  No.  24. 

tonching  this  lish  the  hand  feels  this  roughness.    The  water  of  the 

Que  cont-ains  in  solution  a  relatively  large  proportion  of  carbonate    Corp. 

Ime ;  moreover,  the  fish  in  the  other  tanks,  in  seeking  for  food,  nat- 

lly  disturbed  the  water,  and  this  sediment  settling  upon  the  scales 

jhe  carp  gave  it  that  unpleasant  appearance.     I  had  them  washed 

li  a  sponge  every  week,  after  which,  adorned  with  their  native 

►rs,  they  appeared  like  different  creatures." 

The  carp;  and  the  pike  in  European  carp  culture.  Carp  culture. 

L8  one  variety  of  the  fish  just  referred  to  (the  carp  in 
ik:  No.  24)  has  been  imported  into  the  United  States  by 

Oommissioner  of  Fisheries,  and  now  occupies  an  im- 
taut  place  before  the  country,  it  will  be  well  to  repeat 
e  a  curious  fact,  related  by  M.  Carbonnier,  concerning 
use  of  another  food-fish — the  pike — as  practiced  in 
ix>pean  carp  culture.  When,  in  consequence  of  favoring  ^^  of  pike  in 
clitions,  the  carp-ponds  became  filled  with  white  fish, 
sli,  and  other  small  fish  which  multiply  very  rapidly, 
^t  injury  is  done  to  the  carp  and  tench.  The  smaller 
comparatively  worthless  fish  absorb  to  a  great  extent 

^ood  which  would  otherwise  be  devoured  by  the  carp, 

prey  upon  the  eggs  deposited  by  the  latter  fish.  It 
^  l>ecomes  a  matter  of  importance  to  the  cultivator  to 
**  tlie  ponds  as  quickly  as  possible  of  the  intruders,  as 
'  'vv-ould  otherwise,  slowly  but  surely,  take  the  pla<5e  of 
*^ore  valuable  fish.  In  order,  therefore,  to  accomplish 
^^sired  end,  young  pike  are  often  introduced  into  the 
^^   under  certain  restrictions,  which  will  now  be  noted, 

X>ike  possesses  a  most  voracious  appetite,  and  develop-   Natnreandhab- 
*^»pidly,  m  consequence,  wherever  it  finds  an  abundance 
^od,  soon  matures  and  begins  to  reproduce  its  kind  in 
^^^ helming  numbers.    It  is  necessary  on  this  account  to 
'•t^le  to  distinguish  the  sexes  with  facility  and  certainty, 
^>  if  they  should  be  indiscriminately  placed  in  the  carp- 
^^,  after  first  destroying  the  small  fishes  which  consti- 
'  t/lieir  legitimate  prey,  they  would  quickly  develop  and 
^iply  to  an  extent  which  would  enable  them  to  extermi- 
^  ulso  the  fish  which  they  were  intended  to  protect,  and 
^li  were  the  special  objects  of  the  cultivator's  care.    In  croaJ^pTO?entS 
^^  to  prevent  such  increase  and  consequent  ravages  on}^o*HL^™\n"irr 
I>art  of  the  pike  it  is  necessary,  therefore,  to  place  the  ^"'^'"^  ^"*^*** 
uted  sexes  in  ponds  which  afford  no  means  of  com- 

30  p  R— VOL  5 


4Cfi  UNIVERSAL    EXPOSITION   AT   PARIS,  1878. 

^^^c^-      munication ;  while,  to  determine  the  sexes  with  certamty, 
to  insure  their  separation,  it  is  only  requisite  to  remember 

and*'Sie'^2J?'o^^  ^^^  ^^^^  ^  reference  to  their  relative  rates  of  growth. 

l!im£!^^  *"  ^^  ^^  France  the  pike  spawn  in  February,  and  for  this  purpoae 

repair  to  the  waters  of  small  canals  and  shallow  ditches,  the 
temperature  of  which  ranges  from  10^  to  12^  centigrade. 
The  young  fish  are  hatched  in  from  12  to  15  days,  and  grow 
very  rapidly  when  they  begin  to  feed,  as  they  soon  do,  most 
voraciously,  upon  insects,  larvsB,  and,  in  fact,  almost  any 
floating  or  moving  edible  object.    When  thus  feeding  they 
lie  near  the  surface  of  the  water,  and  in  localities  where  otha 
food  is  not  sufficiently  abundant  they  readily  devour  each 
To  diatingoish  other.    About  a  month  after  the  young  pike  are  hatched  a 
very  marked  difference  may  be  observed  in  the  sizes  of  in- 
dividuals of  the  same  age.    This  disproportion  in  growth  is 
attributable  to  the  fact  that  the  females  develop  much  more 
rapidly  and  attain  a  much  larger  size  than  the  males.    The 
number  of  males,  too,  is  now  greatly  diminished,  in  conse- 
quence of  many  of  them  falling  a  prey  to  the  larger  and 
stronger  females  of  the  same  brood.    This  conduct,  however, 
does  not  affect  the  numbers  of  the  succeeding  generation, 
since  a  single  male  is  capable  of  fertilizing  the  eggs  of  a 
number  of  females.    At  the  age  of  six  months  the  latter 
frequently  attain  a  length  of  about  11",  while  the  males  are 
not  yet  over  5  J".    By  selecting  the  smaller  fish  flrom  broods 
of  the  same  age,  therefore,  one  is  certain  to  obtain  males 
only,  while  by  taking  the  larger  ones  females  alone  wiU  be 
as  certainly  secured. 

The  relative  rates  of  growth  already  remarked  is  con- 
tinued up  to  five  or  six  years  of  age,  when  the  females  often 
weigh  from  20  to  25  lbs.,  while  the  males  will  not  weigh 
more  than  half  as  much.  Another  curious  and  related  fact 
mentioned  by  M.  Corbonnier,  in  reference  to  the  pike,  is 
that  the  females  often  spawn  when  but  a  year  old,  while  the 
Rapid ,  growth  nialcs  do  not  become  adult  until  the  second  year.    So  rapid 

of  the  pike,  and  •^  *^ 

its  short  life.      is  the  growth  of  this  fish  that  they  often  attain  a  length 

of  from  3'  to  4'  in  as  many  years,  individuals  being  often 
found  in  carp-ponds  to  weigh  from  15  to  20  lbs.  They 
are  comparatively  short-lived,  however,  and  rarely  pass  the 
age  of  four  years  when  confined  in  ponds.  As  an  illustra- 
tion of  this  fact,  it  may  be  observed  that  the  cultivators  sel- 
dom find  a  second  time  the  large  pike  which  have  been  re- 
turned to  ponds  that  have  been  drawn  off;  it  is  customary 
with  the  breeders  of  pike,  therefore,  to  clear  their  ponds 
once  a  year,  and  to  utilize  all  the  large  fish  for  purposes  of 
food  on  such  occasions.    The  brevity  of  the  life  of  the  pike 
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is,  indeed,  an  important  condition  of  its  use  in  carp-ponds.       pranch.  ^ 
rhongh  a  most  voracious  and  prolific  fish,  its  numbers  can    carp   culture, 
be  easily  and  accurately  restricted  if  one  sex  only  is  placed  carp  ponds. 
in  a  given  i>ond,  while  its  brief  lease  of  life  renders  its  utter 
extermination  a  matter  of  certain  and  easy  accomplishment 
whenever  desirable,  as  in  the  case  of  ponds  which  cannot 
be  readily  drawn.  • 

Two  remarks  may  be  added  in  this  general  connection. 
The  first  is  that  the  carp,  for  whose  protection  the  pike  are 
placed  in  the  ponds,  is  very  long-lived ;  and  the  second  is  that 
as  the  anatomy  of  the  pike  is  such  that  it  cannot  turn  readily 
ander  any  circumstances,  and  as  it  chases  its  prey  entirely  by 
sight,  dashing  forward  in  straight  lines  of  from  15^  to  2(y  in 
length  in  the  pursuit,  it  would  never  prove  efficient  in  muddy 
ponds.  Although  the  pike  is  much  used  for  food,  bringing 
about  18  cents  per  lb.  in  the  markets  of  Paris,  it  should 
never  be  cultivated  for  this  purpose,  since,  as  asserted  by 
M.  Carbonnier,  in  order  to  attain  a  weight  of  22  lbs.  an  ^^^^i^®^""® 
individual  of  this  species  must  have  devoured  220  lbs.  of 
other  fish,  the  food  of  200  persons  for  one  day !  At  the  rate  of 
Id  cents  per  lb.,  again,  a  pike  of  the  above-mentioned  weight 
would  bring  about  $4;  but  as  in  its  lifetime  it  has  de- 
voured at  least  $20  worth  of  fish-flesh,  it  cannot  be  said  to 
be  a  very  profitable  article  of  production. 

The  tench.  The  tench. 

Having  thus  considered  the  use  to  which  the  pike  may  be 
proi)erly  devoted  by  the  fish  culturist,  we  may  now  turn  to 
another  fish,  quite  a  number  of  which  were  exhibited  from 
time  to  time  in  the  aquaria ;  and  which  have  also  been  im- 
ported into  America  by  the  United  States  Commissioner 
of  Fisheries,  viz,  the  common  tench  {Tinea  tmlgaris)  of  Eu- 
roi)e.  This  fish  is  familiarly  known  in  France  as  the  "fish- 
doctor,"  an  appeUation  said  to  have  been  derived  from  the 
£a>ct  that  the  tench  are  often  placed  in  tubs  with  other  fish 
which  manifest  signs  of  sickness,  whereupon  the  tench, 
occupying  the  bottom  of  the  tank,  force  the  sick  fish  from 
their  state  of  inactivity,  and  compel  them  to  circulate  freely 
through  the  water,  an  exercise  which  of  itself  often  proves 
beneficial.  Healing  properties  are  also  attributed  to  the 
macus  which  flows  fr'eely  frx)m  the  skin  of  this  variety  of 
fish. 

Oxygenation  of  water  in  aquaria.  w^^rSl^^ariL' 

The  history  of  Tank  No.  19,  as  given  in  the  extract  from 
the  report  of  M,  Carbonnier  on  pages  462-3,  is  well  worthy  of 
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^FRAKCK.       special  attention,  since  the  eompanitive  amounts  of  oxjgen 
OxygenationofobtJiined  by  absorption  from  air  artificially  forced  into  the 
'  water  on  the  one  hand,  or  from  aquatic  vegetation  on  the 
other,  is  a  matter  of  much  interest  and  consequence  as  bear- 
ing upon  the  system  of  aquarium  construction.    The  effi- 
cient superintendent  gives  a  history  of  the  methods  em- 
ployed by  him  to  overcome  the  difficulties  arising  from  the 
fact  that  the  water  which  supplied  the  tanks  was  derived 
from  near  the  source  of  the  river  Vanne,  and  had  not,the  re- 
fore,  been  subject  to  sufficient  aeration  and  exposure  to  the 
sun  before  being  used  for  his  purposes.    As  they  may  afford 
an  important  hint  to  our  fish  culturists,  and  may  saggest 
better  methods  than  that  of  "  piping "  the  water  directly 
from  springs  to  the  hatching  houses,  the  remarks  of  this 
careful  observer  are  reproduced  at  some  length : 

Experimenta  **  The  water  of  the  Valine,  taken  almost  from  its  source,  containfi  con- 
of  tbo  Seino  and  sequently  little  air  and  no  oirganic  germs ;  hence,  althongh  Tery  usefol 
of  th«  Vanne.      f^^  ^he  cleansing  and  purification  of  the  basins,  it  was  not  suitable  to 

favor  the  rapid  development  of  a  prompt  cryptogamous  vegetation  upon 
the  sides  of  the  tanks.  I  substituted,  therefore,  the  water  of  the  Seine, 
the  color  of  which  was  at  that  time  green  on  account  of  the  abundance 
of  microscopic  germs,  '  poniles  of  algse,  confervas,  and,  in  fact,  all  those 
vegetable  aquatics — for  the  most  part  microscopic — the  presence  of 
which  is  requisite  for  the  continuous  oxygenation  of  water  intended  to 
receive  fish.  In  truth,  upon  water  as  well  as  upon  air  has  been  imposed 
that  great  law  of  nature  which  counterbalances  and  equalizes  the  ani- 
mal and  the  vegetable  kingdoms,  making  one  the  indispensable  anxil- 
iary  of  the  other. 

^'Fish,  as  well  as  animals  on  laud,  absorb  oxygon  by  respiration,  and 
give  out  carbonic  acid,  the  quantity  of  which,  always  increasing  io  the 
place  which  they  inhabit,  would  not  fail  to  produce  asphyxia  if  the 
aquatic  vegetable  were  not  present  to  produce  a  chemically  inverse 
effect.  Under  the  influence  of  solar  radiation  the  green  immerged  par- 
ticles absorb  carbonic  acid,  decompose  it,  assimilate  the  carlion,  and 
exhale  the  oxygen,  which  appears  upon  their  surface  in  innumerable 
small  bubbles,  su])plying  the  fish  with  the  respiratory  element,  renewed 
and  endowed  with  a  vital  action  so  much  the  more  efiBcacious  bccacse 
just  brought  to  life,  and  possessing  a  solubility  much  greater  than  that 
of  oxygen  drawn  from  the  atmosphere. 

"Perhaps  there  is  even  a  formation  of  bioxide  of  hydrogen,  which 
would  explain  this  co-efficient  of  solubility  so  much  greater  thaa  that 
admitted  by  chemists.  However  that  may  be,  for  mo  the  fact  is  now 
incontestible  that  to  establish  in  an  aquarium  a  hygienic  medium  sait- 
able  for  the  life  of  aquatic  animals  aii  abundant  vegetation  must  there 
be  developed,  which  should  frequently  undergo  the  action  of  wUr 
radiation.  When  the  tanks  were  filled  with  this  green  and  disturbed 
water  I  stopped  the  flow,  that  by  stagnation  the  germs  might  beconie 
fixed  upon  the  rocks.  Towards  the  10th  of  June  this  result  was  ob- 
tained ;  all  the  sides  of  the  tanks  were  tapestried  with  green  moss.  I 
then  drew  out  the  water  of  the  Seine  and  let  in  the  limpid  stream  of 
the  Vanne,  which  from  this  day  changed  the  entire  aspect  of  the  aqua- 
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riam,  to  the  great  satisfaction  of  the  public,  who,  not  understanding  the        kbakcs. 
previous  disturbancey  and  being  able  to  see  nothing,  had  spared  me 
neither  criticisms  nor  discouraging  observations/' 

The  fishmarJcets  of  Paris.  ^FUh-marketsot 

The  whole  story  of  the  exhibit  of  food-fish  as  contained 
in  the  Exposition  has  now  been  told,  but  as  a  very  large 
and  interesting  display  of  the  same  kind  may  be  seen  every 
morning  in  the  Paris  markets,  1  may  be  pardoned  if  1  add 
a  brief  account  of  the  results  of  inquiries  and  observations 
which  I  was  led  to  prosecute  in  that  quarter. 

As  the  living  fish  invariably  command  better  prices  in  aiive^n  taSSf to 
all  parts  of  Europe  than  those  which  die  before  they  can  be^*^^"**^^®** 
brought  to  market,  fresh-water  fish  are  usually  brought  to 
th6  principal  markets,  particularly  that  of  Paris,  in  tanks 
specially  designed  for  the  purpose  of  keeping  them  alive, 
and  are  sold  at  auction  to  the  highest  bidder  by  a  factor 
regularly  appointed  and  licensed  by  the  government  for 
this  purpose.    When  purchased  by  the  retail  dealers,  the  ^jjj^g^jjjj^^/g^g 
fish  are  carefully  transferred  to  marble  tanks,  with  which  dealers. 
each  stall  is  provided,  and  in  these  they  remain  exposed 
for  sale  during  the  day,  or  until  sold.    Should  any  remain 
on  hand,  however,  at  the  close  of  market  hours,  they  are 
transferred  again  to  larger  basins,  also  provided  by  the^  Tanks  m  the 

.  ,  n  -,        -,  1^1  basement  of  the 

government,  in  the  basement  of  the  market-house.  These  market-hoaue. 
basins,  as  well  as  the  smaller  ones  in  which  the  fish  are  ex- 
posed for  sale,  are  supplied  with  a  constant  stream  of  run-  sunpUed  with 
ning  water.  The  factor  above  referred  to  controls  all 
matters  connected  with  the  sales ;  keeps  a  record  of  the 
quantities  sold,  prices  brought,  etc.;  collects  all  custom- 
house dues  and  sales  commissions ;  and  is  required  by  law 
to  make  periodical  reports  to  the  government,  to  which  he 
is  rt^quired  to  give  heavy  bonds  for  the  faithful  performance 
of  his  duties. 

Salt-water  fish,  which  are  invariably  brought  to  market  |i^^^^jj,*f^^5 
dead  and  packed  in  ice  and  moss,  are  sold  under  corre-  mo^. 
8iK)nding  restrictions  and  regulations;  and  although  the 
fisherman  is  entirely  free  to  dispose  of  his  fish  to  any  mer- 
chant who  may  wish  to  purchase  them,  the  sale  must  be 
made  through  the  government  factor,  at  a  somewhat  in- 
creased expense  to  the  fisherman,  and,  in  the  end,  to  the 
consumer.  There  are  many  varieties  of  fresh-water  fish 
which  are  too  delicate  to  admit  of  their  being  kept  alive  for 
any  length  of  time  for  the  purposes  of  transportation  and 
sale ;  these  are  sold  dead,  and  under  the  same  limitations 
as  the  salt-water  fish. 
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FBAMCB.  The  principal  varieties  to  be  foand  alive  in  the  market 

are  the  CyprinidcB  and  eels,  besides  large  numbers  of  craw 
fish,  crabs,  and  lobsters. 

omamentaiflsiL  &. — Fish  oUvej  foT  omamewL 

A  tasty  building,  very  similar  to  an  ordinary  greeohoose, 
M.carbomiier.  the  private  exhibit  of  M.  Garbonnier,  contained  fishes  bred 
by  him  to  supply  the  public  with  ornamental  varieties  for 
aquaria. 

In  response  to  an  expression  of  surprise  that  this  exhibit 
consisted  entirely  of  the  ornamental  kinds,  M.  Garbonnier 
made  known  the  singular  fietct  that  although  fish  caltore 
originated  in  France  with  the  prime  object  of  thoronghly 
restocking  her  depleted  waters  with  fish  suitable  for  pnr- 
m??ta?fiBh'SSSP^ses  of  food,  yet  that  much  less  attention  is  paid  to  the 
gj*^|5!^^®^" rearing  of  edible  than  of  ornamental  varieties;  and  so  de- 
cided is  the  preference  in  favor  of  the  latter  that  he  now 
devotes  his  energies  entirely  to  their  cultivation. 

The  French,  he  added,  are  better  patrons  of  the  beaati- 
ful  than  of  the  useful. 

The  interesting  exhibit  at  M.  Garbonnier's  private  aqua- 
rium comprised  the  following  objects: 

oti^flahf  **°**'**      GouRAMi  of  India,  produced  in  PariB,  OBphromenua  goramy. 

Catfish  of  North  America,  Amiurua  oatuSf  first  brood  in  Paris. 

R0CK-BA88  from  Canada,  Ambloplitee  rupestria. 

MuMBOCHOO  of  North  America,  Fundulus  majulia,  fourth  generatioD 
produced  in  Paris. 

Travsparent-fish  of  Bengal,  Ambasais. 

Macropodus  of  Cochin  China,  Macropodua  viHeUr-auratua^  eighth  gexh 
eration  produced  in  Paris. 

EiN-TU  of  Japan. 

Catfish  of  the  Danube,  SUwnta  glania. 

Proteus,  Grotto  of  Carmile,  Austria. 

OBfBRE  of  Turkey,  Umbra  CrameH, 

Climoino  fish  of  the  Ganges,  Atmbaa  aoandena, 

Caixichthts  of  Brazil. 

Doras  of  Buenos  Ayres. 

Loach,  Cobitia  foaailiaf  from  the  north  of  Europe. 

Telescope-fish,  Cgprinua  tnacrophikalmua^  from  China  and  Japan, 
third  generation  obtained  in  Paris. 

Some  other  and  minor  exhibits  by  other  individaals  con- 
sisted entirely  of  the  common  goldfish,  and  do  not  require 
more  particular  mention. 

GouTMni  juiie  gourami. 

Specimens  of  the  gourami  in  M.  Garbonnier's  collectioD 
were  hatched  Ln  Paris,  and  were  the  eighth  generation  from 
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a  colony  imported  from  India.    Although  it  is  much  es-  _ 

teemed  in  the  East  as  a  food-fish,  and  is  reported  by  those 

who  have  eaten  it  to  be  of  most  exquisite  flavor,  those  con-    Exotic  fish. 

tained  in  this  collection  could  not  be  considered  otherwise 

than  as  purely  ornamental.    In  its  native  waters  the  goti-   GoanmL 

rami  frequently  attains  a  length  of  2',  but  those  bred  in 

the  small  aquaria  did  not  exceed  4,'*  or  5". 

In  a  very  interesting  article  published  in  the  second  vol- 
ume of  the  report  of  the  United  States  Fish  Commissioner  for 
the  years  1872  and  1873,  Professor  Gill  cites  an  instance  of  P«>fowor  gui. 
this  fish  having  attained  a  length  of  5'  or  6',  and  a  weight 
of  somewhat  over  110  lbs.  The  same  author  states  that 
the  fry  are  about  half  an  inch  in  length  when  hatched,  and 
about  4'^  at  the  end  of  the  first  year,  but  that  after  that 
I>eriod  the  increase  in  size  is  very  gradual.  The  time  of 
reproduction  is  generally  about  the  third  year.  Their 
growth,  though  exceedingly  slow,  as  stated,  must  be  con- 
tinned  for  a  corresponding  length  of  time,  and  the  speci- 
mens mentioned  by  Professor  Gill  had  probably  reached 
an  advanced  age,  while  those  bred  in  the  comparatively 
cold  waters  of  the  latitude  of  Paris  were,  doubtless,  under- 
sized. The  Prince  of  Wales'  collection  contained  a  very  fine 
specimen  which  measured  about  2(y'  in  length  by  12'^  in 
depth. 

As  this  fish  will  soon  be  imported  by  the  United  States 
Fish  Commissioner,  to  supply  the  long-felt  need  of  a  vege- 
table-eating fish  for  our  more  southern  waters,  Professor 
Gill's  article  contained  in  the  above-mentioned  report  will 
no  doubt  be  perused  with  interest 


The  mucropodus. 


Maoropodus. 


The  most  interesting  tanks  in  this  collection  were  those 
devoted  to  the  macropod. 

As  the  breeding  season  occurred  during  the  period  of  the  Poouiiar  h»bit8. 
Exposition,  the  curious  habits  of  this  fish  were  fully  illus- 
trated by  the  couples  there  exhibited.  These  were  of  the 
eighth  generation  from  an  importation  received  by  M.  Car- 
bonnier  on  the  8th  of  July,  1872.  The  dorsal  and  anal  fins 
are  very  long,  and  tinted  with  the  most  brilliant  colors.  Brilliant  colore. 
The  scales,  representing  in  themselves  all  the  colors  of  the 
rainbow,  display  vertical  bands  in  yellow,  red,  and  blue, 
intersected  by  stripes  of  changing  color  running  from  the 
head  to  the  tail.  Its  vivid  coloring,  graceful,  gently 
rounded  form,  and  peculiarly  shai)ed  tail,  which  is  long, 
forked,  and  wide-spread  like  that  of  a  strutting  peacock. 
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'^"^^<^^-       have  seiiured  for  it  the  name  of  the  "  paradise  fisb,''  and 
Exotic  fish,      ill  respect  of  beauty  of  appearance  it  is  indeed  among  fish 
Macropoci.       what  the  binl  of  paradise  is  among  the  feathered  tribes. 
Beautiful  colors.  Beauty  of  form  and  color,  however,  does  not  constitnte  its 
sole  attraction,  since  nothing  could  be  more  pleasiug  or 
entertaining  than  to  observe  the  movements  as  well  of  the 
parent  lish  as  of  their  diminutive  progeny. 
Peculiar  habits     When  approachiug  the  spawning  season  the  edges  of  the 
fins  of  the  male  assume  a  bluish  and  the  entire  ventral 
fin  a  saffron-yellow  hue.    The  males  now  strut  about  witb. 
great  vivacity,  like  peacocks  or  turkey  gobblers,  or  make 
occasional  sudden  leaps,  which  display  their  brilliant  colore 
with  fine  effect,  to  attract  the  attention  of  the  females,  aa^ 
when  this  object  is  accomplished  begin  to  dispute  wi 
each  other  for  their  possession.    The  intelligent  culturi:s 
invariably  separates  the  fish  at  this  period,  placing  t 
males  with  one  female  in  each  tank.    The  female  is  tk 
incited  to  greater  activity,  while  the  males  enter  uik)u  C%, 
termiued  contests,  the  victor  in  which  is  always  allowed 
remain  with  the  female,  as  it  is  thought  that  a  more  v^i 
orous  and  in  every  respect  superior  progeny  results  from 
selection  thus  determined. 


it 


Duties  of  tiio     The  male  fish  performs  more  than  the  ordinary  dutie.«  ^u/ 

male  in  the  rear-      ^     ,  •  i.      ^    i  i  '  ir  "i  i 

ingofthoyouni;.  a  father,  siucc  hc  takes  upon  himself  an  unusual  and  vqw^ 
important  part  in  the  rearing  of  the  young.  When  tLm^ 
female  is  about  to  deposit  her  eggs  he  places  himself  against 
the  glass  of  the  aquarium,  and  absorbing  atmospheric  ai-** 
at  the  surfiice  of  the  water,  expels  it  again  in  the  shape  o^ 
innumerable  bubbles,  which  coalesce  to  form  a  frothy  mi' 
ing  that  floats  upon  the  water,  where  it  remains  intact.  Tk 
substance  of  the  froth  so  produced  is  probably  a  fatty  mucit 
secreted  in  the  mouth  of  the  male. 

The  frothy  uest.     The  frothy  nest  having  been  fully  prepared,  the  mal« 
dilates  his  fins  and  bends  himself  into  the  form  of  a  bo\^' 
when  the  female  approiM;hes  and,  assuming  a  vertical  posS- 
tion,  with  her  head  near  the  surface  of  the  water,  by 
peculiar  oscillating  motion  places  her  body  within  the  semi 
circle  formed  by  that  of  her  companion.    The  latter,  b; 
bending  and  contracting  his  long  fins,  which  play  gentl. 
upon  her  sides,  now  causes  her  to  slowly  revolve;  all 
which  movements  Jire  very  graceful  and  quite  conspicuoc*^ 
on  account  of  the  brilliant  coloring  of  the  fishes. 

The  pair  while  in  this  position  allow  themselves  to  f^B-X  ^ 
through  the  water  from  the  surface  to  a  depth  of  C"  or  ^'^ t 
and  this  movement  ir;  repeated  every  10  or  15  minute^- 
During  the  intervals  the  male  continues  his  work  ui^or* 
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ceiling  of  froth,  whicli,  at  the  time  they  commence  to      ^haiick. 
n\j  occupies  a  space  of  about  15  square  inches,  and  is    exoUc  abIi. 
it  one-third  of  an  inch  in  thickness.    Almost  all  of  the 
i  arc  fecundated,  since  the  juxtaposition  of  the  male  and    Macropod. 
lie  causes  the  spermatozoa  and  eggs  to  come  into  con- 
very  readily,  quickly,  and  certainly.    As  soon  as  they    spawning, 
aid,  the  male  takes  them  in  his  mouth  and  places  them 
e  nest  of  froth,  and  when  the  spawning  is  completed 
*s  the  female  from  the  neighborhood  of  the  nest  to  a   Careofthenest 
flit  spot,  where  she  remains  exhausted  and  motionless,  *    ®     ®' 
i  he  assumes  the  entire  care  of  the  eggs.    Whenever  a 
k  occurs  in  the  nest  and  any  of  the  eggs  escape,  the 

immediately  seizes  them  in  his  month  and  replaces 
I,  repairing  the  nest  by  fresh  bubbles  of  foam,  and 
:iug  very  dexterously  with  his  head  in  filling  up  the 
ches.  The  eggs  are  transparent  on  one  side,  and  in 
r  of  the  temperature  of  20o  to  22^  centigrade  hatch  in 
t  sixty  five  hours.  A  like  additional  period  is  required 
he  absorption  of  the  umbilical  sack.  During  all  this 
the  male  is  constant  and  lavish  in  the  care  which  he 
^vs  upon  the  eggs  and  young  fish,  the  latter  being  fre- 
t^ly  taken  into  the  mouth  of  the  parent  fish  and  then 
I  about,  for  a  purpose  which,  perhaps,  is  not  fully 
:*«tood.  It  has  been  observed,  however,  that  this 
iiir  treatment  is  very  essential  to  the  welfare  of  the 
?  fish,  since  those  which  were  removed  to  tanks  to 
&  the  male  fish  had  no  access  soon  sickened  and  died, 
^sequence,  apparently,  of  a  sediment  of  dust  collect- 
Lpon  their  gills,  whereas  there  was  but  very  slight 
ility  among  those  which  were  left  to  the  fostering  care 
B  parent  and  subjected  to  the  treatment  mentioned, 
a  male  pursues  the  young  fish  which  escape  from  the  c»re  of  the 
takes  them  into  his  mouth,  and  carries  them  back  to^^^^ 
Protecting  cover.  When  they  escape  in  considerable 
^.rs  he  catches  and  transports  in  this  manner  as  many 
a  or  a  dozen  at  one  time, 
tien  the  fish  have  attained  a  considerable  growth,  how- 

aud  begin  to  annoy  the  watchful  parent  by  their  fre- 
t  escapes,  he  learns  that  they  are  able  to  take  care  of 
selves  and  ceases  to  capture  them.  It  is  a  peculiarity 
is  fish  that  spawning  is  repeated  quite  frequently  after 
vals  of  seven  or  eight  days. 

Food  for  young  fish  in  aquuri^i.  Food  for  young 

fish  in  aqnaria. 

le  healthful  appearance  of  all  the  fish  exhibited  was  a 
:er  of  general  surprise,  and  was  due,  doubtless,  to  the 
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'^^c'-  care  with  which  they  were  fed  and  to  the  peculiar  food  used 
Food  for  young  The  exceeding  difficulty  of  rearing  the  minute  young  of  the 
*  ^  ^  macropod  and  kindred  species  early  presented  itself  to  M. 

M-Carboimier.  Garbonnier,  and  led  him  to  produce  larval  food  in  large 
i4tfvAi  food,  quantities  by  artificial  means.  When  we  take  into  oonsid- 
eration  the  fact  that  the  young  fish  are  not  more  than  oue- 
fifth  of  an  inch  in  length  when  the  sack  is  absorbed  and  they 
first  require  to  be  fed,  the  difficulties  to  be  encountered  in 
their  artificial  propagation  become  very  apparent.  Having 
first  ascertained  what  was  their  proper  food,  he  foand  it 
necessary  to  separate  the  different  broods,  as  it  was  observed 
that  the  larger  fry  gteedily  devoured  each  succeeding  gen- 
eration. The  exceeding  fertility  of  this  fish,  indeed,  is 
doubtless  a  means  specially  provided  for  the  sustenance  of 
the  earlier  broods.  It  having  been  observed  that  the  or- 
ganic substances  which  settled  at  the  bottom  of  the  tanks 
and  commenced  to  decay  soon  gave  rise  to  various  infosoria, 
which,  svrimming  to  the  surface,  were  there  eagerly  devoured 
by  the  young  fish,  attention  was  speedily  directed  to  the 
artificial  production  of  this  new  kind  of  food. 
Fennentauon     M.  Carbonuier  attributes  the  success  presently  attained 

of  A  paste  to  pro- 

duceinftworia.    in  this  directiou  to  the  valuable  advice  given  by  Prof.  Pan! 

Gervais,  following  which  he  fermented  a  decoction  of  haj, 
lettuce,  paste,  and  animal  matter,  with  the  desired  resolt^. 
A  still  larger  measure  of  success  was  obtained,  however^ 
from  the  fermentation  of  roots  and  stems  of  aquatic  plants^ 
which  had  been  first  cut  into  very  small  pieces.    From  thi^ 
AnimaicuiiB  matter  he  produced  four  or  five  millions  of  animalcali^^ 

tatioD  of  cb^^  which  were  next  separated  from  the  fermented  liqaor  b^ 

"^^"  means  of  filters  that  allowed  the  fluid  to  pass  through,  bn.^ 

retained  the  animalcules  upon  their  surfaces.    The  lattes^ 
were  next  assorted  by  means  of  three  graduated  sieves,  i 
order  to  their  proper  distribution  among  the  young  fry 
the  different  broods. 

The  problem  as  to  what  constitutes  the  proper  food  of  fis^ 

artificially  raised  in  small  tanks  is  a  most  important  on^ 

and  one  that  presents  many  serious  difficulties  to  the  eoi:^ 

seieotion  of  sidcratiou  of  the  fish  culturist.    It  is  no  doubt  true,  ii^deec^ 

f^  for  oertftin  ^y^^^  ^^xe  couspicuous  flailures  of  many  fish-cultund  esta*^ 

lishments  in  America  is  attributable  to  the  improper  nata:^" 
or  quality  of  the  food  given  to  the  fish  in  the  early  sta^"^ 
of  their  existence,  and  a  study  of  the  methods  employed  t^Z 
M.  Carbonnier  becomes,  on  that  account,  a  matter  of  coas^ 
quence  to  all  who  are  interested  in  the  subject. 

The  outer  leaves  of  the  lettuce  are  particularly  reooci- 
mended  as  an  element  for  the  production  of  the  momdSf 
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v^hich  axe  probably  the  first  natural  food  of  young  fishes.       ''»^"^- 
Che  pr6blem  as  to  the  transx>ortation  of  shad  across  the 
Atlantic,  which  has  been  several  times  unsuccessfully  at-  ^^^U^^ 
empted,  may  yet  be  solved  by  the  use  of  these  methods  j 
knd  the  rearing  of  whitefish  and  other  varieties  which  has 
)affled  the  endeavors  of  our  fish  culturists  heretofore  may 
Jso  be  accomplished  by  following  the  example  of  the  French, 
^hen  the  most  critical  period,  i.  e.j  that  immediately  suc- 
ceeding the  absoiption  of  the  umbilical  sack,  has  passed,  it  is 
^enersdly  necessary  to  provide  suitable  food  for  the  young 
ish.    In  American  establishments  finely  chopped  meat  and    AmericaD  and 
iver  constitute  almost  the  sole  dependence  for  this  purpose,     "^  vrscuoes. 
3Qt  it  was  observed  at  the  Exposition  that  the  larvsB  pro- 
c^orable  in  such  abundance  from  stagnant  pools  in  the  im- 
mediate neighborhood  of  Paris  were  exclusively  supplied  to 
the  young  fish  at  this  stage.    It  was  further  remarkable 
that  this  plan  of  feeding  young  fish  upon  such  larval  food 
was  also  followed  by  the  English,  Mr.  Prank  Buckland  „»eth^.*  ^*^**^ 
^ing  it  almost  entirely  for  the  fish  reared  under  his  direc-  ^^J^^^  ^^*'^- 
tion  in  and  about  London. 
Quite  a  thriving  trade  is  driven  in  both  London  and  Paris ,    collection  of 

,  ®  larval  food  on  the 

oy  those  who  devote  their  time  to  the  collection  and  sale  of  i>ank8  of  tidai 

A»  .  rivers. 

ms  particular  food.  The  mud-banks  exposed  by  each  re- 
^^^ding  tide  in  the  Thames  abound  in  such  creatures,  which 
^  industriously  gathered  and  sold  by  the  quart  in  London 
^  fish  culturists.  All  the  inhabitants  of  such  stagnant 
^^s  and  muddy  bottoms  cannot  be  used  to  advantage, 
^'^eArer,  since  certain  kinds  very  destructive  to  the  life  of 
^  J^oung  fish  are  often  found  commingled  with  those  which 
^statute  their  proper  and  most  desirable  food.  Some 
^'^'Xedge  and  experience  is  required,  therefore,  to  enable 
'  fi^^h  culturist  to  distinguish  between  injurious  and  bene- 
^l  liinds  everywhere,  since  in  different  localities  and  vary- 
'  ^^limates  very  extensive  and  important  diflferences  in  the 
^S^  of  these  minute  and  innumerable  forms  of  life  will  be 
■^^  to  exist.  Such  knowledge  and  experience  must  now 
^<^uired  by  each  culturist  from  a  careful  examination  of 
^  ^C^una  of  his  special  locality,  but  the  naturalist  who  has 
"^^  or  who  would  make  the  subject  a  special  study,  and 
^"^•^inly  and  clearly  determine  and  point  out  what  particu- 

^^nds  and  species  of  such  animalcules  are  wholesome  or 
^^Hiuous,  and  what  others  are  either  unwholesome  or  posi- 
^^ly  destructive,  would  render  a  signal  service  not  only 

^lie  fish  culturist,  but  to  all  who  are  interested  upon  any 
^^^tint  in  the  successful  cultivation  of  fish. 

Although  the  macropod  has  been  classed  among  the  oma- 
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f^^c^-  mental  fishes,  M.  Carbonuier  declares  that  it  may  yet  occupy 
an  important  place  as  a  food-fish,  ^iince,  though  compara 
ti8h*to^aqaS.°^  tively  Small,  the  whole  posterior  portion  of  the  body  is  quite 
fleshy  and  of  fine  flavor.  It  would  be  difficult,  however,  to 
Macropod.  persuadc  any  one  but  a  Frenchman  that  so  small  a  fisb 
could  ever  occupy  ati  important  place  in  the  resources  of  a 
nation  as  an  article  of  food. 

LoDg-teing-ya.  The  longtstng-ya. 

Another  fish  of  surpassing  interest  exhibited  by  M.  Car- 
bonnier  was  the  longtsing-ya  or  telescope-fish,  of  China.  Its 
form  is  exceedingly  abnormal,  and  is  well  portrayed  in  inauy 
Chinese  pictures.  Both  the  caudal  and  anal  fins  are  double, 
and  the  eyes  project  from  half  an  inch  to  an  inch  from  the 
PecuUaritieg.  head.  Thosc  ou  exhibition  were  the  third  generation  of  an 
importation  from  China,  but  by  means  of  careful  selei^tiou 
the  deformities  and  peculiarities  which  characterize  the 
species  had  been  maintained.  The  globular  form  of  the  fish 
renders  its  equilibrium  very  unstable,  and  it  swiras  wiih 
great  difficulty. 

While  other  members  of  the  golden  carp  family  rub 
lightly  against  aquatic  i)lants  for  the  purpose  of  expelling 
their  eggs,  the  telescope-fish  requires  a  spawning  place  fur- 
nished with  stiff  twigs  to  assist  it  in  efl'ecting  this  object. 
B  a^niS"^^**  *°  ^^®  female,  besides  rubbing  herself  against  such  twigs  as 

offer  considerable  resistance,  is  aided  in  her  efforts  by  the 
male,  who  pushes  her  with  his  head,  and  so  jostles  her  that 
she  is  frequently  turned  over  and  over  in  the  process.  The 
period  required  to  perfect  the  eggs  of  this  variety  is  some- 
what longer  than  for  those  of  the  macropod.  The  fish,  how- 
ever, swim  about  actively  at  the  age  of  15  days.  Another 
variety  of  this  family  having  a  double  and  long,  feathered 
tail  was  also  exhibited,  and  is  most  i)rized  in  Japan. 

Climbing  flah.  TJi€  cUmbing  fish. 

Still  another  very  curious  fish  exhibited  in  this  collection 
was  the  climbing  fish  of  the  Ganges  (Anahas  scandens),  im- 
ported from  Calcutta  in  1874.  Although  it  is  said  to  be 
consumed  in  large  quantities  b}'  the  upper  classes  in  India, 
it  has  never  been  strictly  considered  as  a  food-fish,  while  its 
curious  habits  and  form  make  it  very  interesting  as  an  or- 
namental one.  The  peculiar  structure  of  the  pharynx  of 
the  Anahas  enables  it  to  live  out  of  water  for  a  considerable 
time,  in  localities  or  under  circumstances  where  even  a  slight 
degree  of  moisture  is  present,  but  on  the  other  band  it  dies 
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very  quickly  when  deprived  of  free  access  to  atmospheric  franck. 
air,  to  obtain  which  it  darts  upward  and  protrudes  its  head 
above  the  surface  of  the  water  at  short  intervals.  M.  Car-  ^  Jhe  climbing 
bonnier  describes  somewhat  in  detail  the  remarkable  facalty 
possessed  by  this  fish  (to  which  it  owes  its  distinctive  ap- 
pellation) of  climbing  the  trunks  of  trees,  which  it  often  nawts. 
does  to  a  height  of  5'  or  C  above  the  water,  in  search 
of  food.  Good  specimens  of  the  fish  are  frequently  found 
upon  the  broad  leaves  of  the  palm  tree.  The  same  faculty 
is  also  often  utilized  by  the  fish  for  the  purpose  of  migrating 
overland  from  places  where  food  and  water  maj*  have  be- 
come exhausted  to  other  and  better  feeding-grounds  in  the 
neighborhood,  while  its  capacity  of  living  out  of  water  en- 
ables it  to  continue  to  exist  imbedded  in  the  muddy  bottoms 
of  drying  ponds  as  long  as  a  moderate  amount  of  moisture 
remains. 

B, — Fish   products  prepared  for  food.  Fish  pro<luot8 

prepartHi  an  food. 

a. — Fresh  fish. 

No  exhibit  was  made  of  distinctively  European  food-fish  Fresh  fish. 
in  a  fresh  or  recently  captured  state.  The  absence  of  such 
specimens  was  probably  owing  to  the  limited  use  of  ice  in 
Europe,  and  to  the  custom,  already  referred  to,  of  exposing 
fresh-water  fish  for  sale  alive ;  the  deficiency,  however  oc- 
casioned, being  supplied,  to  a  considerable  extent,  by  the 
excellent  and  well-stocked  fish-markets  of  the  neighboring 
city  of  Paris.  In  these  markets  the  demand  for  certain  fish 
which  are  entirely  unused  in  America  was  quite  noticea- 
ble; the  ray,  for  instance,  finding  prompt  sale  at  from  60 
to  15  centimes  per  kilo,  while  seaeels,  which  are  seldom 
found  in  our  markets,  commanded  1  fr.  per  kilo  quite  as 
readily.  Most  of  these  and  other  salt-water  fishes  are 
brought  to  market  in  wicker  baskets,  and  are  packed  in 
grass,  or  occasionally  in  ice. 

b. — Fish  salted,  pickled^  smoked^  and  dried.  Saited  fish. 

Fish  prepared  as  above  indicated  were  very  fully  repre- 
sented in  the  exhibits  of  several  nations,  the  kind  used  be- 
ing for  the  most  part  hake,  haddock,  halibut,  herring,  maek- 
erel,  pollock,  and  salmon. 

Finland,  France  and  her  provinces.  Great  Britain,  the 
Netherlands,  and  Norway  were  the  principal  exhibitors  in 
this  department,  while  the  absence  of  any  exhibit  from  the 
United  States  of  such  articles  was  somewhat  compensated 
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hibitOTs  *"**  *^  ^^  ^^®  display  of  hermetically  sealed  preparations  shown 

in  another  qnarter. 
hiMtT^^^iJuy     '^^  fullest  and  most  complete  exhibit  was  made  by  Nor- 
attraotive.         wsLjy  a  spccial  anncx-building  having  been  required  for  tlie 

accommodation  and  display  of  her  fishery  apparatus  and 
fish  products,  almost  every  variety  of  notable  fish  to  be 
found  on  her  coast,  including  the  cod,  haddock,  ling,  and 
husk,  being  represented  in  the  exhibition  by  spedmens 
in  a  dried,  smoked,  salted,  or  other  form  of  preparation. 
These  specimens  were  all  admirable,  and  the  retention  of 
their  good  qualities  throughout  tiie  summer  showed  the  ex- 
cellence of  the  methods  employed  for  their  preservation. 
Of  the  dried  specimens  which  are  designed  for  transporta- 
tion to  distant  markets,  those  cured  in  salt  were  put  up  in  a 
variety  of  forms,  and  were  all  of  excellent  quality,  the  cod 
being  particularly  well  prepared ;  while  herring— smoked, 
dried,  and   salted — and    salmon  were  exhibited  in  large 
quantities,  and  deserve  favorable  mention.    Quite  a  unique 
Fish  meal.      display  was  that  of  ^^  fish-meal,"  which,  when  made  into 
cakes  or  biscuits,  was  found  to  be  very  palatable  and  good 
food.    In  the  preparation  of  this  product  many  parts  of  the 
fish  are  utilized,  and  the  bulk  is  greatly  reduced.    Norwe- 
catian.         gian  caviare  is  made  from  the  roe  of  the  salmon,  while  that 
of  the  cod  is  exported  in  large  quantities  to  France,  where 
it  is  extensively  used  as  bait  in  the  sardine  fisheries. 
M.  Prieie.  A  translation  of  M.  Friele's*  account  of  the  cod,  herring, 

mackerel,  lobster,  whale,  seal,  and  salmon  fisheries  of  Nor- 
way, giving  an  extended  description  of  the  fisheries  them- 
selves, the  methods  of  capture  and  the  system  pursued  in 
preparing  the  products  for  market,  can  be  found  in  the  re- 
port of  the  United  States  Commission  on  Fish  and  Fish- 
eries, vol.  V,  pp.  707,  et  seq. 


Canned  fish  in 


oil. 


c. — Preserved  in  oil  and  hermetically  sealed. 

The  southern  European  countries — notably  France,  Italy, 
Portugal,  and  Spain — contributed  the  largest  and  most  com- 
plete exhibit  of  preparations  of  this  class. 

The  abundance  and  cheapness  of  oil  in  Spain  enables  her 
to  preserve  large  quantities  of  the  products  of  her  waters 
by  its  use.  The  higher  grades  of  canned  goods  of  this  de- 
scription, prepared  with  a  special  view  to  exportation,  were 
remarkably  fine.  France,  also,  sustained  her  reputation  in 
the  matter  of  alimentary  preparations  by  the  exhibit  made 


*  Notices  SOT  les  Pdcheries  de  la  Norw^ge.    Impression  h  part  du 
logue  sp^ial  de  la  Norwdge  k  rexposition  aniverselle  de  1878  It  Fuia. 
Translated  by  J.  Paul  Wilson. 
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"by  her  of  fish  preserved  in  oil  or  hennetically  sealed,  the  Oaaxoed  flab. 
excellence  of  her  ^^sardincH'*  having  been  generally  con- 
ceded. 

The  principal  fish  preparation  exhibited  by  Bnssia  was 
isinglass,  a  very  important  prodnct  manufactured  from  cer- 
tain parts  of  the  sturgeon. 

Caviarej  the  valuable  product  manufactured  from  the  roe   osfiate. 
of  this  fish,  was  unfortunately  not  to  be  found. 

The  only  exhibits  made  by  the  United  States  in  this  de- 
partment consisted  of  canned  fish  of  various  kindB>  which, 
liowever,  well  displayed  the  high  standard  of  excellence 
attained  in  the  dev^opment  of  this  comparatively  new  in- 
iustry. 
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^    ,      ^  ,  C. — Implements  for  capture. 

Implements  for 
captare. 

a. — Stationary  apparatus^  weirs ^  haul-seines^  trawls^  pum- 

netSy  floating  gill-nets j  etc. 

stouonary  ap-     The  implements  used  for  the  capture  of  fish  on  a  large 
para  us.  gcale  Were  not  very  extensively  represented  in  the  Exposi- 

tion. There  was,  indeed,  nothing  calculated  to  attract  special 
attention,  nor  any  devices  with  which  American  fishermen 
are  not  already  familiar.    Some  French  exhibitors  illustrated 

Trawls.  the  form  and  manner  of  using  the  trawl-net,  which  is  exten- 

sively employed  on  the  coast  for  the  capture  of  fish  frequent- 
ing the  sea-bottoms;  and  the  time  is  not  far  distant  when  this 
mode  of  fishing  will  be  adopted  in  American  waters,  for  the 
purpose  of  capturing  the  many  varieties  of  flounders  which 
exist  in  considerable  abundance  on  our  coast,  but  are  now 
rarely,  if  ever,  found  in  our  principal  markets.    This  instru- 
ment ha«  been  so  fully  described  in  the  United  States  Fish 
Commission  reports,  as  well  as  in  those  of  the  di*edging 
operations  of  the  United  States  steamer  Blake,  that  a  minute 
description  is  not  here  deemed  necessary.    Drawings  of  the 
Madraque  of"  luadraquc,"  which  is  used  principally  on  the  coasts  of  the 
the  Mediterean-  Mediterranean  for  the  capture  of  mackerel — ^i>articnlarly  the 

pistes  VI,  VII.  Spanish  mackerel — are  here  given  (Plates  VI  and  VI I). 

In  the  exhibit  of  Finland  the  use  of  pine  floats  on  the  cork 
lines  of  their  seines  was  the  most  marked  feature,  and  in  that 
of  Holland  the  use  of  iron  chains  for  the  lead  lines  on  haul- 
nets  was  also  noted  as  unusual.    Denmark,  France  and  her 
Seines  and  dependencies,  Japan,   Norway,  Russia,  and  Uruguay  ex- 
nets,  hibited  many  forms  of  dip  net«,  of  good  and  strong  texture, 

the  display  from  Norway  being  by  far  the  largest  and  most 
complete.  The  use  of  gill-nets  for  the  cai)ture  of  cod  de- 
serves the  attention  of  our  fishermen,  as  much  larger  catches 
can  be  made,  and  with  less  exi)osure,  by  this  means  than  by 

Norwegian gui- the  usc  of  trawl  and  hand-line.  The  gill-nets  used  by  the 
Norwegian  fishermen  are  generally  provided  with  glass 
floats,  as  in  some  portions  of  the  coasts  wood  is  scarce  and 
much  more  expensive.  The  wood,  however,  serves  better 
when  the  nets  are  used  at  great  depths,  as  the  pressure  of 
the  water  often  causes  the  floats  to  be  filled,  when  they 
become  useless,  and  are  called  ^^ drunken^  by  the  fishermen. 
The  nets  are  put  out  in  the  evening  and  taken  up  in  the 
morning,  whenevet  the  weather  will  permit.     The  nets  are 
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ranged  so  that  they  can  be  set  either  at  the  bottom  or  sur-  ^^^^^^^^^  ^^' 
ce,  or  any  intermediate  depths,  according  to  the  habits  of 
e  fish  at  the  particular  time  and  locality  when  they  are 
;ed,  the  fishermen  readily  ascertaining  the  depths  at  which 
e  fish  are  to  be  found.    The  nets  are  always  set  either 
Lth  the  current  or  diagonally  across  it — ^never  against  it. 
The  system  pursued  by  the  Norwegian  fishermen  was  fur-  Modeia  of  boats, 
ler  illustrated  by  an  exhibit  of  models  of  their  boats. 
The  artificial  propagation  of  the  cod,  which  has  been  com- 
cnced  by  Prof.  S.  F.  Baird,  the  Commissioner  of  Fisheries  BaiiS."'^   ^*  ^' 
*  the  United  States,  may  be  the  means  of  producing  a  breed 
cod  which  will  keep  more  iu-shore  and  frequent  our  entire 
a-coa43t  north  of  Hatteras» 

The  success  which  the  Commissioner  very  confidently  an- 
ipates  will  probably  change,  to  a  great  extent,  the  char- 
j&T  of  our  cod-fisheries  from  the  use  of  large  vessels,  which    Home  cod-flsh. 

cries 

»  intended  to  brave  the  dangers  of  the  banks,  to  that  of 
a,ller  craft,  for  the  purpose  of  taking  the  cod  off-shore, 
lilar  to  the  system  pursued  by  the  Norwegians  on  their 
Lsts.  Drawings  and  descriptions  of  the  most  approved 
tft  are  given,  in  the  hope  that  our  fishermen  may  be  enabled 
cicrive  some  valuable  hints  from  their  consideration. 

6.  Angling  implements^  hooks j  lines^  etc.  ments^*"^  ^""^^ 

E^lie  representation  in  this  department  was  by  no  means 
^austive,  although  small  exhibits  of  fishing  tackle  were 
^e  by  nearly  all  nations.  That  of  the  English  manufact- 
^x*8  of  fine  tackle,  the  general  exhibit  of  angling  imple- 
o.t8  by  Japan,  together  with  tackle  presented  by  several 
^nch  makers,  were  the  most  conspicuous.  The  excellence 
blie  gut  made  by  the  French  manufacturers  was  conceded, 
^w  ingenious  contrivances  for  keeping  bait  were  also  in- 
^ed  in  the  French  collections.  The  exhibit  of  hooks, 
^s,  and  tackle  generaUy  contained  nothing  of  special  in- 
^^st  with  which  American  sportsmen  and  dealers  have  not 
^n  made  familiar  by  the  American  Centennial  Exhibition. 
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Vessel  for  trans- 
port offish. 
Plate  Vni. 


Peter  Doss. 


Bateau  de  transport  de  Nordland. — ^This  character  of  vessel 
(shown  in  Plate  VIII)  is  used  in  canying  the  products  of 
the  Nordlands  fisheries  (dry  cod,  cod-liver  oil,  but  not  much 
salted  fish)  south  to  the  city  of  Bergen,  whence  they  are 
exported  to  the  markets  of  Europe,  America,  and  Ghina. 

These  vessels  sail  along  the  coast  for  about  180  geograph- 
ical miles  (160  latitude).  It  is  said  that  the  shape  and  rig- 
ging of  this  kind  of  vessel  have  been  almost  unaltered  for 
centuries,  and  that  in  a  vessel  similar  to  this  the  Norsemen, 
1,000  years  ago,  came  over  to  America,  or  to  that  portion  of 
it  which  they  called  Vineland.  The  black  pieces  repre- 
sented in  the  upper  comers  of  the  square-sails  are  emblems 
of  mourning  for  the  famous  poet  and  priest  Peter  Doss,  who 
lived  and  died  in  Norway  100  years  ago. 

This  vessel  has  no  fast  deck,  but  has  aprons  reachiDg  to 
the  middle  of  the  mast  with  which  to  cover  the  fish  carga 
It  will  sail  with  the  wind  at  a  speed  of  8  or  9  knots.  Its 
size  is  about  22  meters  long,  the  beam  8.2  meters,  the  depth 
of  the  hold  3.5  meters,  and  with  a  tonnage  of  80  hecto- 
liters. 

482 


>  - 


Platk  VIII. — Ximci'giaii  ri'ttl /iir  lfamparli«'j fink. 


^^  ^cod.fl»hery     Botcau  de pScke  au  filet  ft  douze  avirons  de  jyordiaiwi.— This 
Plato  DC.       boat  (shown  in  Plate  IX)  is  used  for  operating  the  gUliiets 
in  taking  cod.    It  is  qnite  easy  to  row,  sails  well,  and  is  ad- 
mirably adapted  to  this  kind  of  cod-flishing.    Like  all  Nor- 
wegian fishing  boats,  it  can  be  easily  turned  over  by  the 
feet  of  the  crew.    This  is  done  when  the  crew  are  afraid  of 
being  wrecked  in  rough  weather.    The  crew  are  very  ex- 
pert in  turning  the  boat  over,  so  that  the  keel  will  be  up. 
CApsising.       This  is  done  to  enable  them  to  place  themselves  on  the  ked 
of  the  boat.    In  the  bottom  of  the  boat  they  then  cat  a 
hole,  through  which  the  air  beneath  escapes,  thus  rendering 
it  steadier  on  the  swell  of  the  waves.    In  this  situation  tiie 
crew  will  wait  in  hope  of  being  saved  by  some  other  vessel 
— a  hope  which  is  not  always  realized,  as  the  yearly  loss  of 
lives  in  this  part  of  Norway  by  boats  being  ^yrecked  is 
about  ISO.    Quite  as  many  lives,  however,  are  annually 
saved  by  being  rescued  from  the  keels  of  boats  thus  np- 
turned.    A  good  boat,  accordiug  to  Norwegian  ideas,  mnst 
be  so  built  as  to  be  easily  turned  over. 

The  saU  must  be  shortened  from  below,  piece  by  piece 
being  taken  away  as  the  gale  increases. 

This  character  of  boat  is  generally  about  12.5  meters  long, 
2.9  meters  beam,  and  from  0.9  to  1  meter  in  depth.  Its  car- 
rying capacity  is  about  28  hectoliters. 
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Plate  IX.— nwIw-ooradjltWiij  ioafo/A'mTray. 


Cod Midher  Bateau  depSche  au  filet  de  Sondre.— This  boat  (Plates X, 
wateaxxi.  XI),  which  is  somewhat  similar  to  the  last,  is  used  in  the 
herring  as  well  as  in  the  cod  fisheries.  It  sails  well,  espe- 
cially with  the  wind  from  6  to  9  points  from  ahead,  bat  is 
rather  difficult  to  row.  It  is  peculiarly  constructed  in  the 
manner  of  joining  its  boards.  The  joints  are  close  together, 
a  fact  which  apparently  weakens  it,  but  in  reality  renders 
it  more  elastic  and  better  fitted  for  working  in  rough  seas. 

The  sail,  which  is  single  and  somewhat  peculiar,  has  the 
appearance  of  a  square-sail  and  stay-sail  combined.  It  is 
peculiar  to  this  character  of  boat. 

The  usual  size  of  this  vessel  is  12.5  meters  in  length,  2.8 
meters  in  beam,  and  about  3  meters  in  depth,  with  a  cany- 
ing  capacity  of  about  35  hectoliters. 
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Pi.ATK  XI. — Corf  and  heiriRg  finking  boat  of  yorwas. 


aJiJ?^.''"''"'    ^^  ^  pSekc—ThiB  craft  (Plate  XII)  is  ased  for  ood-flsb- 
pikto  xu.      ing  on  the  banks  of  Aalesnnd,  near  Cape  Stat,  on  the  Nor- 
wegian coast.     During  the  last  few  years  many  Swedish 
sloops,  and  some  French  vessels,  have  freqneiited  these 
gronnda 

Its  usnal  size  is  aboat  18.8  meters  long,  5.6  meters  beam, 
3.5  meters  deep,  with  a  carrying  capacity  of  about  140  hec- 
toliters. 
TcDiiera.  Fig.  3  shows  One-  and  two-masted  crafts  ased  on  the  same 

banks,  ordinarily  accompanying  the  flsbing-sloop,  Plate 
XII. 


I.  3  — FUhing  tmaolu  of  Aale*u%d. 


Platk  XII, — yoncegian  fltking  tloop. 
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imidfloS^^'**^     -Bataat*  de  peohe  au  filet  de  Lundfiord. — ^This  vessel  (Plate 
'  Plato  xin.     xm)  is  peculiar  to  Landlord,  which  is  between  Cape  Stat 
and  Bergen.    It  is  used  in  the  herring-fisheries,  and  is  aboat 
9.4  meters  long,  2.4  meters  broad,  and  0.8  meter  deep; 
with  a  carrying  capacity  of  about  17.5  hectoliters. 
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Ft^TB  X.UL~Serri»gfi*king  boat  of  LtirMtfioriJ. 


putrlov  Bateau  de  pSclie  it,  la  seine  {filet  de  barrage)  (Plate  XIV).- 

This  boat  is  used  for  transportiiig,  as  woU  as  taking,  herring, 
by  means  of  seines  that  are  set  across  the  months  or  en- 
trances of  the  bays  or  drawn  ashore  on  the  coast.    The  same 
kind  of  boat  is  nsed  at  Ostero  and  Oss,  which  places  sure 
near  the  city  of  Bergen.    The  boats,  however,  that  are  used 
in  the  neighborhood  of  Oss  are  shorter,  broader,  and  clum- 
sier than  the  boats  employed  by  the  inhabitants  of  Ostero. 
The  boats  of  Oss  are  nsnally  of  the  folloTving  proportions: 
G.3  meters  long,  1.9  meters  beam,  abont  0.6  meter  deep,  with 
a  carrying  capacity  of  abont  28  hectoliters.    Those  of  Ostero 
are  somewhat  longer,  with  the  same  beam. 
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PulTK  XIV.— JVonwjian  teiru-fiihing  boat. 


Police  boat. 
Plate  XV. 


Oarde-pSche  (Plate  XV). — ^The  Norwegian-  Oovemment, 
for  the  purpose  of  protecting  the  fisheries  along  the  shore 
and  at  sea,  send  to  the  fishing  districts  a  number  of  Teasels 
commanded  by  officers  of  the  navy,  and  it  is  the  daty  of  this 
police  force  to  send  daily  telegrams  to  the  cities  and  most 
important  points  of  the  fish  trade,  in  order  to  inform  the 
merchants  of  the  result  of  the  catch  and  the  prospects  for 
the  season. 

The  boats  used  for  the  purpose  above  indicated  are  of 
various  sizes.  The  one  represented  in  the  cut  is  about  18.8 
meters  long,  6.3  meters  broad,  and  2.5  meters  deep,  with  a 
carrying  capacity  of  about  20  tons. 

The  use  made  by  the  Norwegian  Government  of  these 
boats  is  well  worthy  of  imitation  by  our  own  government 
Many  hundreds  of  thousands  of  dollars  would  be  saved  an- 
nually if  we  had  an  established  system  of  sending  full  and 
accurate  reports  to  those  engaged  in  the  menhaden  and 
mackerel  fisheries  along  our  coasts,  with  correct  bulletins  d 
the  localities  where  these  fish  make  their  appearance. 
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Plate  W.— Police  sloop  for  the  JUhing  grmmU. 

[Past  4M.| 


piAtexvi*  Plate  XVI  is  another  form  of  the  police-sloop  just  men- 
tioned, but  somewhat  smaller.  This  cut  represents  a  boat 
about  10  meters  long,  3.7  meters  broad ,  and  0.6  meter  deep; 
burden  from  6  to  7  tons. 
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iLxTA^nl^^^  ^^     BafeaM  de  peche  h  lu  seine  (filet  de  barrage)  de  Rardanger,^ 
Plato  XVII.     Plate  XVII  is  a  representation  of  a  vessel  used  in  the  herring- 
fishery  in  a  manner  similar  to.  that  described  on  page  492. 

This  vessel,  as  will  be  observed,  has  a  singular  shaped 
st^rn.  The  roller  used  for  operating  the  seine  is  placed  on 
the. stern,  instead  of  on  the  side,  as  in  those  on  pages  486, 
490,  and  492.  The  apron  is  used  in  this  vessel  to  cover  the 
hold,  in  lieu  of  a  deck. 

This  vessel  is  generally  about  10.7  meters  long,  3.1  meters 
l)road,  and  1.1  meters  deep,  with  a  carrying  capacity  of 
about  49  hectoliters.  Like  most  of  those  operated  south  of 
Bergen,  it  uses  stay-sails  but  not  square-sails. 

498 


GUI-net  flabing- 
boat  of  Hardan- 
ser. 

Plato  xvin. 


Bateau  de  pSohe  au  filet  de  Hardanger. — Plate  XVm  is 
another  boat  rigged  with  stay-sails,  and  is  used  in  taking 
herring  by  means  of  gill-nets.  It  is  light,  but  solidly  built 
The  boat-builders  of  Hardanger  are  noted  for  being  exceed- 
ingly clever  in  their  business.  The  people  of  this  town  are 
generally  more  intelligent  than  the  peasantry  of  any  other 
part  of  the  country.  They  are  smart  as  basiness  men,  hon- 
est and  brave  as  farmers  and  seamen.  Both  men  and  women 
are  well  educated. 

The  usual  size  of  this  boat  is  7.8  meters  long,  2.7  meters 
brojid,  about  1  meter  deep,  with  a.  carrying  capacity'  of  about 
21  hectoliters. 
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Plate  TVUI.—GiH-Hetfi»liiiia  boat  of  BarOangtr. 

iemttM.\ 


of  uSS^'^^^     Bateau  de  Lister ,  Listerbarhd.— This  boat  (Plates  XIX,  XK), 
piatcRxrx.xx.  which  is  considered  the  best  model  of  the  Norwegian  fish- 
ing boat^  is  used  by  the  inhabitants  of  Lister,  a  town  near 
Christiansand,  a  little  west  of  Gape  ISTaze. 

It  is  well  adapted  to  the  mackerel  and  herring  fisheries  on 
the  coast.  It  is  not  only  a  good  sailer,  being  extremely 
swift,  bat  will  stand  a  roagh  sea  and  gale  very  well.  In 
calm  weather  it  is  easily  propelled  with  oars,  and  this  fact 
renders  it  saperior  to  most  other  fishing  boats. 

The  royal  government  has  made  repeated  efforts  to  intro- 
duce it  for  codfishing  at  Lof[;bden,  but  in  vain,  as  the  people 
of  that  place  prefer  a  boat  which  has  lower  gunwales,  and 
can  be  easily  turned  over  with  the  feet.  The  Lister  boat  is 
not  thus  easily  managed.  The  size  of  this  vessel  is  ahoat 
10  meters  long,  3.1  meters  broad,  1.3  meters  deep,  with  a  car- 
rying capacity  of  about  42  hectoliters. 

This  kind  of  vessel  is  used  by  the  pilots  off  Listor. 
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Plate  XX.— fbAiNf  boat  of  LUter,  ^'orway. 

[Pa««SOt.l 


flahin  ^boSlFf^     Bateau h  quatre aviranaj  Faeruyba/nd. — ^The  four-oared  fish- 
^:SSe  XXI      ^^^  ^^*^  (Plate  XXI)  is  in  daily  use  on  the  western  coast  of 

Norway,  from  Bergen  southward  to  the  Naze.  This  portion 
of  country  is  so  cut  up  by  the  fiords,  which  go  far  inland,  that 
a  boat  of  this  character  is  an  absolute  necessity.  The  ;>oorest 
people— even  beggars — ^possess  such  boats  in  this  part  of 
Norway. 

The  boat  is  very  light  and  easy  to  row,  and  can  be  used 
with  either  a  square-sail  or  a  small  stay-sail.  It  will  stand 
a  rough  sea  better  perhaps  than  any  other  model  of  small 
boat.  The  pilot,  accompanied  by  his  little  boy  or  girl,  in  this 
boat  will  meet  a  vessel  miles  of^  the  coast  in  a  gale  of  wind. 
The  size  is  about  6.3  meters  long,  1.7  meters  broad,  and  0.6 
meters  deep.  In  many  cases  only  three  boards,  from  the 
keel  to  the  gunwale,  are  needed  in  its  construction. 
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pSfexxii  Praam  (Plate  XXII). — This  is  a  small  vessel  used  for  a 
similar  purpose  on  the  eastern  coast  of  Norway.  It  is  not, 
however,  very  common,  as  the  eastern  coast  is  much  less 
indented  with  fiords  than  the  western,  and,  consequently, 
there  is  less  necessity  for  the  use  of  boats.  It  is  rarely 
found  on  the  western  coast,  and  indeed  would  not  answer 
any  purpose  there.  It  is  very  light,  but  lacks  steadiness, 
and  must  be  managed  with  great  care.  Its  size  is  generally 
5.3  meters  long,  1.6  meters  broad,  and  0.5  meters  deep. 
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of  ^^SdJT*  ^>o»*  Bateau  &  six  rames  d?Ar€ndal.—TbiB  l>oat  (Plates  XXTII^ 
P^  xxin,  XXTY)  is  much  like  that  employed  on  the  western  shore,  but 
is  not  so  generally  in  use.  Narrower  boards  are  used  in  ite 
construction,  these  boards  being  of  oak,  while  those  of  Plate 
XXI  are  always  of  pine.  It  is  not  well  adapted  to  roagh 
seas,  nor  is  it  easily  propelled  by  oars.  The  prow,  as  well 
as  the  stern,  is  somewhat  lower.  The  keel  continaed  does 
not  end  in  two  high  staves,  as  shown  in  Plate  XXI. 
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D. — Apparatus  used  in  fish  culture.  ,  Apparatua 

used  in  nab  col- 
tare. 

;his  department  also  the  fullest  representation  was 
by  M.  Garbonnier.  The  arrangement  of  ordinary  tin  m.  carbonnior. 
IS  with  hatching  trays,  made  familiar  by  their  long 
the  College  of  France,  a  neat  hatching  and  nursing 
onstructed  of  tiles,  and  implements  used  in  the  care 
eggs  were  found  in  this  exhibit. 

;he  fresh- water  aquarium  of  Trocad^ro  was  shown  a^^^f^®^^^ 
of  the  apparatus  designed  and  used  by  M.  Haak,  the    ^  h*»^- 
ntendent  of  the  government  establishment  at  Htinin-    Hatchincappo- 
>r  retarding  the  hatching  of  the  eggs  of  the  SalmonidsB  ^^^  **  ^"^^ 
J  use  of  water  obtained  from  melting  ice.    The  appa- 
x>nsisted  of  a  rectangular  box  (the  sides  being  non-con- 
's of  heat)  provided  with  a  perforated  tray  in  which 
s  placed,  the  drippings  from  which  passed  downward 
ih  successive  but  separate  layers  of  flannel  cloth  or 
which  supported  the  eggs,  and  at  the  same  time  ab- 
I  and  retained  enough  of  the  cold,  dripping  moisture 
urate  them  and  greatly  retard  their  development.    M. 
reports  that  by  this  method  he  has  successfully  re- 
1  the  hatching  of  the  eggs  of  the  sabling  for  the  period 
)  months,  at  the  end  of  which  time  healthy  and  vigor- 
mng  fry  were  produced. 

he  buildings  devoted  to  the  display  of  oystercultural 
kIs  and  implements  were  exhibited  specimens  of  two 
of  fish  hatching  apparatus  used  in  France  and  Oer- 
f  upon  the  importance  of  which  great  stress  was  placed, 
;  was  observed  with  some  surprise  that  they  were  mere 
[cations  of  American  devices. 

.  4  represents  an  apparatus  designed  by  Mr.  William-      wmiamaona 
3d  used  many  years  ago  in  California.    The  modifica-  panitna.  '°*  '^^ 
Q  this  instance  consisted  of  a  metallic  vessel  having  a 
ble  tray,  which,  complete  in  itself,  would  represent  a 
n  of  the  Williamson  trough,  in  which  the  same  flow  and , 
ion  is  given  to  the  water  by  the  arrangement  of  the 
ions.    The  efficiency  of  the  Williamson  trough  is  at- 
able  in  large  measure  to  the  number  of  trays  used, 
3  capacity  of  the  trough  is  thereby  very  materially 
«ed.     The  European  apparatus,  as  exhibited,  con- 
I  only  one  tray,  whereas  the  California  machine  used 
r  five.    The  apparatus,  as  shown  in  Fig.  4,  consisted 
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^^ai*nraiof  a  rectangular  box  having  the  tray  (a)  provided  with  a 
fine  wire  bottom  (b)  and  suspended  in  position  by  means  of 
a  horizontal  rim  which  projected  over  the  sides  of  the  box. 
A  spout  (c)  allowed  the  escape  of  the  water ;  the  direction  of 
the  flow  is  indicated  by  an  arrow.    The  inner  box  or  tray  was 


WilliamsouH 
fiHb-hatchinz  ap- 
paratus. 


Fig.  4. —  Williamson^s  Calif omia  fish-hatching  apparatus. 

about  12''  in  length  by  8"  or  10''  in  width  and  16"  in  deptJi, 
which  dimensions  have  been  generally  adopted  in  France  and 
Germany.  The  outer  box  was  about  16"  in  length,  and  was 
j^"  wider  and  3"  or  4"  deeper  than  the  tray.  The  bottom  (rf 
the  tray  is  composed  of  wire  cloth  of  about  15  threads  to 
the  inch,  and  is  doubly  coated  with  asphaltum  varnish,  tie 
use  of  which  is  familiar  to  the  American  fish-ciUturist  The 
material  employed  in  the  manufacture  of  these  vessels  is 
usually  faced  with  zinc  to  prevent  corrosion. 
Fig.  5  represents  a  modification  of  an  apparatus  said  to 


Wilmut's  fish- 
batobiug  appa* 
ratns. 


Fig.  5. — WilmoV 8  fish-hatching  apparatus. 

have  been  designed  by  Mr.  Wilmot,  of  the  Canadian  fishery 
force.  It  is  quite  similar  to  that  shown  in  Fig.  4,  except  as  to 
the  suspended  tray  (A),  which  is  in  the  form  of  a  truncated 
cone.  The  current  of  water  is  more  evenly  diffused  by  this 
form  of  tray,  but  since  the  hatching  area  is  at  the  same  time 
greatly  diminished,  this  apparatus  is  better  adapted  for 
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he  eggs  of  white  fish  than  for  those  of  larger  varieties  of  ^    ^*tlia"^'"'^^ 

he  salmon  family.    By  the  use  of  either  of  these  forms  of 

apparatus  the  care  of  the  eggs  is  rendered  a  very  simple 

natter,  the  dead  ones  being  readily  detected  and  removed 

Tom  the  trays,  while  the  upward  flow  of  the  water  serves, 

n  a  great  measure,  to  prevent  the  deposit  of  sediment  upon 

:he  living  ones.    When  such  a  deposit  is  made,  however, 

Tom  any  cause,  it  can  be  easily  removed  by  gently  raising 

ind  lowering  the  tray  in  its  place,  or,  if  this  plan  should  not 

[>rove  eflFective,  by  drawing  off  all  the  water  from  the  outer 

tank  and  gently  sprinkling  the  eggs  by  means  of  a  small 

watering  pot  until  they  are  relieved  of  the  sediment. 

M.  CarboAiier  exhibited  several  vessels  specially  <i©- jn^^^'^^^ttw*'"^ 
signed  for  the  transportation  of  fish.  An  ingenious  con- 
trivance for  shipping  the  hardier  varieties  by  public  con- 
veyance, and  without  an  attendant,  was  a  vessel  supplied 
with  wicker-work  and  so  formed  as  to  render  it  proof  against 
loss  of  all  its  contents  by  an  accidental  upsetting  at  the 
hands  of  careless  express  agents  or  railroad  attendants.  A 
more  elaborate  apparatus,  designed  by  M.  Carbonnier,  was  m,  caruonuier. 
also  exhibited,  and  is  described  by  him  as  follows : 

"The  question  of  the  transportation  of  live  fish  is  a  somewhat  intri- 
cate one.  Hitherto,  when  it  has  been  desired  to  send  them  great  dis- 
tances, we  have  only  proceeded  by  way  of  experiment ;  hence  such  a 
want  of  success.  Nevertheless,  the  few  results  that  have  been  obtained 
may  put  us  on  the  right  track. 

"The  following  conclusions  may  be  drawn,  viz:  That  if  we  confine  ConditionM 

for  several  weeks  in  dark  receptacles  fishes  which  usually  live  in  a  oS^JJ^.^  ^^  ^ 
bright  light,  as  most  of  them  do,  a  byssus  is  formed  upon  their  scales 
ind  fins  which  causes  their  death  in  a  few  days.  On  the  contrary, 
ishes  which  frequent  deep  bottoms,  or  which  live  most  of  the  time 
ioncealed  under  stones,  are  more  easily  transported  in  the  dark,  the 
rater  being  changed  twice  a  week,  and  this  change  of  water  is  the 
Dore  necessary  as  when  it  is  without  light  it  becomes  corrupt  in  a  few 
lays.  At  20  to  25  degrees  of  heat,  infusoria  will  be  developed  in  large 
lumbers  in  48  hours.  This  phenomenon  is  of  much  rarer  occurrence  in 
rell-lighted  waters. 

''Only  healthy  fishes  must  be  selected  for  transportation ;  they  should  Selection  of 

»e  from  5  to  6  centimeters  (a])out  2")  in  length,  and  in  a  good  condi- 
ion  of  body.  They  should  be  previouslj*  allowed  to  remain  in  pure 
vater  in  order  to  digest  all  their  food  (24  hours  is  generaUy  sufficient 
or  this),  and  if  the  length  of  their  voyage  does  not  exceed  a  month 
hey  should  be  deprived  of  food.  Each  fish  should  have  at  least  half  ^}^^^^^  ^l  *?; 
i  liter  (about  1  pint)  of  water  to  move  about  in,  and  this  should  be  re-  fish. '  , 

lo'wed  as  frequently  as  possible.  If  a  special  apparatus  cannot  be  had, 
raaes  of  glass  or  of  earthenware,  with  large  openings  covered  with 
■hin  linen  cloth,  should  be  preferred  for  the  voyage  of  suri^ce  fish ;  for 
>thers  any  article  may  be  utilized. 

''There  are  cases,  in  long  voyages  for  instance,  when  food  becomes    Food. 
ieces«ary,  and  it  has  been  advised  t.o  give  farinaceous  food  or  the  yolk 
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Fifth-transport-  of  hard-boiled  eggs.  *    Farinaceous  articles  and  the  yolks  of  eggs  grease 


ing  appsratas 


Food. 


the  vases  in  less  than  one  day  ;  if  a  fish  is  removed  when  in  this  state 
it  is  oily  and  sticky ;  a  few  hours  afterwards  it  dies  of  asphyxia. 

'^Notwithstanding  the  isolation  in  which  one  is  at  sea,  on  board  of 
vessels  there  arc  always  resources  at  one's  command ;  a  few  flies,  cheese- 
worms,  small  shreds  of  meat — this  is  the  food  that  should  be  given. 
All  the  pieces  that  have  not  been  devoured  should  be  taiken  out  a  few 
hours  afterwards ;  this  is  of  great  importance. 

'^  It  is  to  these  means  and  to  these  special  precautions,  given  by  me 
as  instructions,  that  I  owe  the  success  of  which  I  have  the  honor  to 
lay  before  you  an  instance — the  arrival  of  these  American  fish  in 
France." 

[Fig.  6.  is  a  view  of  the  Carbonnier  can  for  the  transportation  of  live 
fish  to  great  distances.  ] 


Carbonnier's 
fish  transporting 


can. 


Description. 


Fig.  6. — Carbonnier' a  can  for  trawtporting  finh, 

^'  This  apparatus,  which  is  made  of  tin,  is  in  the  shape  of  *&  basket 
slightly  compressed  at  its  two  lateral  faces ;  its  total  length  is  40  een- 
timeters  (13f"),  its  width  16  centimeters  (6i")»  its  height  15  centiiw- 
ters  (6");  it  contains  about  10  liters  (10  quarts)  of  water.  A  handli' 
placed  on  the  top  facilitates  its  removal  from  place  to  place.  It  is  very 
portable,  and  a  person  may  carry  it  anywhere  without  diflQculty. 

"On  the  top  there  is  a  frame,  20  centimeters  long  (nearly  "7")  by  16 
(6i")  wide,  which  is  intended  to  receive  a  pane  of  glass;  this  glass. 
which  is  kept  in  its  place  by  tenons,  can  be  removed  at  pleasure ;  this 
permits  any  necessary  manipulation,  such  as  cleansing  or  airing  the 
fish.  A  lid  made  of  polished  tin,  with  hinges,  covers  all  this  trans]*- 
rent  part  of  the  apparatus  ;  when  open  it  serves  as  a  reflector,  and  a 
bar  {cr^mailUre)  renders  it  possible  to  incline  it  at  different  angles  is 
order  to  reflect  upon  the  surface  of  the  wat«r  the  necossary  quantity  of 
light. 

^*  At  each  extremity  of  the  apparatus  is  a  large  neck  {goulol\  thr 
covers  of  which  are  pierced  with  air-holes ;  one  of  these  openings 
serves  to  admit  water  to  the  fish. 


*  It  is,  however,  necessary  to  guard  against  the  use  of  these  articles 
of  food,  which,  I  am  certain,  have  been  the  chief  cause  of  our  want  of 
success. 
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•*  Upou  the  cover  of  the  second  neck  is  soldered  a  metallic  cylinder,    M.  Carbonnier's 
12  centimeters  (4y )  long  and  having  a  hole  at  its  base.    This  cylinder  can.  ^*"        *°*^ 
is  intended  to  receive  small  pieces  of  charcoal,  which,  when  thrown 
into  the  water,  keep  it  in  a  good  state  of  parity.    In  order  to  prevent 
the  fish  from  striking  against  the  rough  surface  of  the  metallic  cylin- 
der, a  perforated  partition  has  been  made  in  the  interior. 

**  A  thin  lining  of  zinc  tised  upon  one  of  the  immersed  faces  of  the 
apparatus  preserves  the  parts  from  oxidation,  while  it  neutralizes  or 
considerably  reduces  the  production  of  infusoria.  This  physiological 
cause  of  the  diminution  of  the  multiplication  of  infusoria  in  a  medium 
in  which  but  little  electricity  is  set  free,  and  in  which  but  little  hydro- 
gen is  produced,  a  fact  which  my  numerous  experiments  have  fre- 
quently permitted  me  to  establish,  deserves  the  attention  of  specialists. 

*'  Such  are  the  principal  features  of  this  apparatus.  By  facilitating 
the  constant  surveillance  which  should  be  given  to  the  fish  kept  in  it, 
it  fulfills  all  the  desirable  hygijBuic  conditions." 

M.  Berthelin  exhibited  another  iDgenious  vehicle  for  trans-    m.  BcrthcUn. 
porting  young  fish,  which  was  mounted  upon  two  wheels,  and 
the  revolving  axle  of  which  operated  an  atmospheric  pump 
for  the  purpose  of  forcing  a  supply  of  air  into  the  box  while 
en  route. 

The  enumeration  of  articles,  etc.,  in  this  department  of  the 
Exposition  may  be  closed  by  an  allusion  to  the  establish- 
ment of  Baron  Simon  Eevay,  a  model  of  which  was  shown  Baron  simou 
in  the  Austrian  section,  but  contained  nothing  in  the  way  ^^^^' 
of  apparatus  or  illustration  of  methods  employed  with  which 
fish  culturists  of  Europe  and  America  were  not  already  fa- 
miliar. 
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regu^tSI?  ^thS  E.— Laws  regulating  the  capture  op  pish  and  pro 

capture  of  fl»h.  VIDING  P«  'R  THEIR  PROTECTION. 

Although  the  artificial  culture  of  fish  received  its  first  in 
petus  in  France,  and  has  led  to  the  establishment  of  a  nnm 
ber  of  flourishing  fish  farms  in  both  France  and  Eugland, 
yet  in  both  of  these  countries  more  attention  and  energy  is 
devoted  to  the  protection  of  the  fish  by  law  than  to  restock- 
ing the  depleted  waters  by  means  of  artificial  propagation. 

Local  requirements  and  conditions  doubtless  have,  in  a 
great  measure,  directed  the  legislation  in  the  interests  of  the 
new  industry,  but  as  a  most  complete  and  thorough  p^ot6^ 
tive  system  has  resulted  in  France,  and  as  the  streams  in 
America  are  fast  becoming  depleted  for  the  want  of  snch 
protection,  it  may  be  well  to  insert  a  short  digest  of  the 
French  system. 

Digest  of  the  DIGEST  OF  THE  PROVISIONS  OF  THE  FRENCH  REGULATIONS. 

French  regula- 
tions on  tho  cap- 
ture ami  protec-     The  right  to  fish  is  to  be  exercised  for  the  benefit  of  the  state  (nnder 

tlon  of  fifth.         whose  exclasive  control  it  is  placed  by  law) : 

Ist.  In  all  streams,  rivers,  canals,  and  dikes  navigable  for  vessels,  tov- 
boats,  or  rafts,  and  maintaine<l  by  the  state  or  its  assigns. 

2d.  In  the  arms  of  streams,  in  meadows,  and  in  drinking{)laces  wbidi 
derive  their  waters  from  streams  or  rivers  navigable  for  vessels  or  nfU 
which  a  fisherman's  boat  can  at  all  times  easily  enter,  and  which  are 
likewise  maintained  by  the  state. 

The  right  of  fishing  is  to  be  awarded  by  public  sale  or  by  licenses  isswd 
at  a  certain  price.  Licenses  will  be  given  only  in  the  eventof  ani« 
being  impossible.  The  chief  provisions  of  the  "  code,'*  having  in  viftr 
the  preservation  and  protection  of  fish  and  the  restocking  of  certain 
streams  with  desirable  varieties,  are  the  following  : 

It  is  Ibrbidden  to  place  in  rivers  or  streams  navigable  for  vesiselscf 
rafts,  or  in  canals,  any  dam  or  apparatus  the  object  of  which  is  entirely 
to  prevent  the  passage  of  fish. 

It  is  forbidden  to  throw  into  the  water  drugs  or  bait  of  snch  a  natoi* 
as  to  injure,  intoxicate,  or  destroy  the  fish.  Penalty,  f6  to  $G0,  auii  im- 
prisonment one  to  three  months. 

It  is  forbidden  to  take  the  salmon,  trout,  etc.,  from  October  20  to 
January  31. 

The  taking  of  all  other  kinds  of  fish  and  of  crabs  is  forbidden  from 
April  15  to  June  15. 

This  prohibition  includes  all  manner  of  fishing,  even  with  the  float- 
line,  held  in  the  hand. 

It  is  forbidden  to  take  salmon  less  than  9^"  in  length,  or  trout,  etc, 
less  than  C^'  in  length.  If  taken  below  the  sizes  indicated,  they  nnut 
be  thrown  back  into  the  water. 
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The  meshes  of  the  nets  for  takiug  salmon  are  defined. 

The  method  of  determining  size  of  meshes  of  nets  is  defined  in  the 
code. 

It  is  forbidden  to  use,  simultaneously,  nets  or  implements  of  difierent 
kinds  on  the  same  bank  or  on  opposite  banks. 

It  is  forbidden  to  use,  simultaneously,  several  nets  or  implements  on 
the  same  bank  or  on  opposite  banks,  except  at  a  distance  of  treble  their 
extent. 

It  is  forbidden  to  use  drag-nets,  except  such  as  are  known  as  scoop- 
nets,  to  be  managed  by  a  single  person. 

It  is  forbidden  to  place  in  streams  any  apparatus  the  object  of  which 
is  to  collect  the  fish  in  iuclosures,  ditches,  or  pools  from  which  they 
cannot  escape,  or  to  force  them  to  swim  through  passages  in  which 
snores  are  set. 

It  is  forbidden  to  place  weirs,  obstructions,  or  permanent  nets  near    Digest  of  tbo 
sluices,  dams,  natural  pools,  flood-gates,  mill-races,  or  fish-ladders.        5Sn**Jn  tho^ca*^ 

It  is  forbidden  to  fish  with  any  implement  other  than  the  floating  tnre  and  protcc- 
line  held  in  the  hand,  within  sluices,  dams,  flood-gates,  mill-races,  or***'"*'^  "*''• 
fish-ladders,  or  at  a  distance  of  less  than  30  meters  (1000  above  or 
below  such  places. 

It  is  forbidden  to  use  fire-arms,  blasting  powder,  dynamite,  or  any 
other  explosive  substance  for  the  purpose  of  catching  or  destroying  fish. 

It  is  forbidden  to  expose  for  sale,  sell,  buy,  transport,  peddle,  export, 
or  import  the  various  species  of  fish  during  the  time  when  it  is  unlaw- 
ful to  take  such  fish. 

These  provisions  do  not  apply  to  ponds  or  reservoirs ;  but  whoever, 
daring  the  period  of  prohibition,  shall  expose  for  sale,  sell,  etc.,  any  of 
the  prohibited  varieties  of  fish  shall  be  obliged  to  famish  proof  that 
sach  fish  were  lawiully  caught.  The  law  further  provides  that  whoever 
has  in  his  possession  any  prohibited  fishing  tackle  or  implements  shall 
be  obliged  to  furnish  proof  that  they  were  intended  for  fishing  in  ponds 
or  reservoirfe. 

The  provisions  relative  to  fishing  and  to  the  transportation,  etc.,  of 
fish  are  also  applicable  to  spawn  and  yoang  fish. 

Fishing  shall  be  allowed  only  from  sunrise  to  sanset ;  and  the  law 
also  provides  that  fixed  nets,  etc.,  shall  be  raised  "by  the  middle,"  36 
hours  each  week  (from  Saturday  at  six  o'clock  in  the  evening  until  Mon- 
day  at  six  o'clock  in  the  morning),  in  such  a  manner  as  to  leave  for  the 
free  passage  of  the  fish  a  space  19.68''  in  height.  Fishing  may  be  pro- 
hibit-ed  during  the  entire  year,  but  not  for  a  longer  period  than  five 
years. 

The  law  provides  for  the  erection  of  fish-ladders  at  certain  points  to 
secure  the  free  passage  of  fish. 

Prefects,  in  their  respective  districts,  may  determine  th^  proper  meas- 
ures to  be  observed  in  emptying  into  streams,  etc.,  the  dye-stuffis  and 
other  refuse  and  noxious  matter  discharged  from  factories  and  other  in- 
dustrial establishments. 

The  law  also  provides  that  no  party  to  whom  an  award  has  been 
made  shall  be  entitled  to  indemnity  or  reduction  of  the  price  of  his 
lease  by  reason  of  any  inconvenience  or  damage  resulting  from 
unavoidable  accidents,  or  from  the  navigation  service,  or  from  the 
work  of  repairing,  etc.,  canals,  dikes,  etc. 

In  the  event,  however,  of  his  fishing  ojierations  being  materially  dis- 
turbed, he  may  have  his  lease  annulled,  if  he  so  desires.  The  exercise 
of  this  power  is,  however,  discretionary  with  the  proper  authorities. 
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Parties  receiving  awards  shall  make  proper  arrangements  with  ripa- 
rian proprietors  for  the  nse  of  snch  land  as  they  shall  need  for  the  pur- 
pose of  drawing  up  their  nets,  etc. 

Appendix  I  contains  ^^  Practical  instmotions  for  the  restockiiig  of 
streams/' 

The  law  provides  that  parties  receiving  awards  shall  see  to  it  that 
the  regulations  in  regard  to  the  management  of  flood-gates  of  factories, 
etc.,  are  properly  executed.    They  shall  ascertain  whether  the  water  is 

F^mlh*  reffula^  *^^^*^^  ^^  *^®  prescribed  times  into  the  ladders  erected  for  thefisL 
tions  on  the  cap-  In  case  of  violation  thev  shall  report  to  the  agents  of  the  department 
S  ofir *'"  of  roads  and  bridges. 

They  are  further  ei^joined  to  protect,  in  their  respective  fishing  dis- 
trictSf  the  most  useful  fish,  and  such  as  are  best  adapted  to  the  nature 
of  the  water.  For  this  pnrposo  they  shall. establish  artificial  spawn- 
ing grounds  if  the  natural  spawning  g^unds  ore  insufficient  or  defect- 
ive. They  shall  aid  the  officers  of  the  department  in  artificial  fecmida- 
tion. 

They  shall  transport,  at  their  own  expense,  eggs  fecundated  natui- 
ally  or  artificially  to  the  places  that  are  most  favorable  to  their  incn- 
batiou  and  development.  They  shall  also  transport,  at  their  own 
expense,  young  or  adult  fish  to  those  parts  of  streams  that  need  to  be 
restocked. 

The  law  also  provides  for  tbo  appointment  of  agents,  fish-wardens, 
etc. ,  whose  duty  it  is  to  protect  the  fish  and  enforce  the  fish  laws  ra 
their  respective  districts. 
A  '*  list  of  offenses  and  penalties  prescribed ''  is  contained  in  the  bw. 

THOMAS  B.  FERGUSON, 

Additional  Commissioner. 
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APPENDIX  I. 

ICTICAL    INSTRUCTIONS   FOR   THE    RESTOCKING    OF        French  umt rue- 

an^nv  a  ma  »  ^^^^^  Z^*"  revtock- 

ETl  Jt£iAM».  ^  of&treamH. 

Division  of  fresh-coaler  fish  according  to  their  usefulness.  Divisions  of 

•'  -^  -^  ^  '^  fresh  water  tiah. 

ah-wator  fish  are  divided  into  two  classes. 

first,  among  which  are  the  bull-head  {chabot),  the  loach,  and  the 

iT  part  of  the  bleak  tribe,  such  as  the  roach,  the  randosia,  the  blay, 

)tengle,  the  minnow,  etc.,  generally  very  little  esteemed,  and  of 

imall  size,  do  not  oifer  great  resources  to  the  public  consumption. 

)  other,  among  which  are  all  the  species  of  the  family  of  the 

n,  the  carp,  the  bream,  the  perch,  the  tench,  the  pike,  the  eel, 

inter,  on  the  contrary,  to  a  large  extent  into  the  food  supply  of 

cial  attention  must  be  paid  to  the  propagation  of  the  latter,  use 
made  for  this  purpose  of  fecundation,  incubation,  artificial  hatch- 
rrangements  calculated  to  favor  the  laying  of  eggs,  to  render  it 
»le  where  it  would  not  have  taken  place,  protection  of  the  repro- 
if  laying  beds,  and  young  fish. 

Nature  of  the  water  in  connection  with  the  kinds  of  fish,  Adaptition   of 

waters  to  certain 

flah 

>rder  to  operate  rationally  and  with  some  chance  of  success,  the 

tions  of  the  medium  which  is  proper  for  ench  kind  are  important 

ra  to  be  known. 

waters,  the  nature  of  all  bottoms,  and  all  temperatures  are  not 

ly  well  adapted  to  the  multiplication  aAd  the  speedy  development 

fish. 

loing  and  clear  water,  flowing  over  beds  of  sand  or  pebbles,  and 

'  temperature  during  the  prevalence  of  severe  heat  does  not  rise 

1(P  centigrade,  is  particularly  favorable  to  the  salmon,  trout, 
tiar. 

so-called  sunmierfish,  such  as  the  carp,  tench,  bream,  etc.,  do  not 
)  under  similar  conditions.  Their  growth  is  then  very  slow,  and 
reproduction  amounts  to  little  or  nothing.  They  require,  as  do 
lite  fish,  waters  of  ordinary  richness,  tranquil,  with  a  muddy  or 
bottom,  and  whose  temperature  during  the  summer  season  rises 

centigrade  and  upwards. 

Time  of  laying  and  conditions  in  which  it  takes  plaoe.  Time  and  con- 

ditions of  repi*o- 

period  of  reproduction,  the  conditions  under  which  each  species  ^^<^^*®"- 
18,  are  not  less  necessary  to  be  known,  that  suitable  measures  may 
:en  in  due  season  to  favor  the  laying  of  eggs,  and  to  obtain  snb- 
vhose  eggs  are  sufficiently  matured  to  permit  artificial  fecunda- 


k>de  de  la  PSohe  Fluviale,  Instruction  pour  Les  Gardes-PSche.  In- 
ons  pratiques  pour  le  Bepeuplemeni  des  cours  d^eau,"  Paris.  Impri- 
Nationale,  MDCCCLXXYI. 
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FrencJi  instruc-     Although  the  period  of  spawuing  for  each  species  varies  accordiiigto 
ing  of  Miream».      the  climate,  and  even  according  to  the  advancement  of  the  oeaMD,  it 
may  nevertheless  be  fixed  in  a  general  way  as  follows : 

From  October  to  January  for  trout,  salmon,  char,  and  the  ell  pent  (htk). 

In  February  and  March  for  thtj  pike. 

In  April  and  May  for  the  barbel,  bream,  snndre,  common  char,  and 
perch. 

From  June  to  the  end  of  August  for  carp,  tench,  and  gudgeon. 

Each  species  reproduces  but  once  a  year. 

The  conditions  under  which  these  various  iish  lay  their  egga  presest 
almost  as  much  variety  as  the  time  of  laying. 

Thus,  the  trout,  salmon,  and  char  deposit  them  and  bury  them  in  beds 

dug  by  them  in  banks  of  pebbles  or  gravel,  washed  by  fresh  mnniDg 

water. 

Time  and  con-     The  carp,  tench,  and  pike  attach  them  to  the  plants  which  grow  and 

duct^n  ^^  '®P™'  float  in  the  calm  and  warm  waters  near  the  shore  or  in  shallow  bottoms. 

The  barbel,  bream,  and  gudgeon  scatter  them  over  gravelly  bottoob 
where  they  are  exposed  to  currents. 

Finally,  the  perch  lay  them  in  a  mass  having  the  form  of  an  elongated 
purse,  and  intertwines  them  among  the  roots,  submerged  branches, 
and  aquatic  vegetables  which  it  finds  in  tranquil  waters. 

Artificial  fe-     *  Muliiplioaiion  offish  hy  artificial  processes, 

cundation. 

In  a  state  of  nature  the  eggs  of  fish  are  subjected  to  various  causes  of 

destruction.  Not  only  may  the  eggs  be  disturbed  and  their  development 
arrested  by  conditions  accidentally  introduced  in  their  food  supply  io 
the  water,  but  also  their  number  is  constantly  diminished  by  a  multi- 
tude of  insects,  water-fowl^  and  especially  fish  which-  prey  upon  them. 
Thus  it  is  seen  why  the  multiplication  of  the  various  species  stands 
in  so  low  a  ratio  to  their  excessive  fecundity.  In  order  to  promote  this 
multiplication  we  must  place  the  eggs  beyond  the  reach  of  their  enemi($ 
and  of  the  causes  which  may  injure  them ;  which  result  can  be  obtained 
by  artificial  fecundatiou  i^d  the  processes  connected  therewith. 

Condition  of  Conditions  of  eggs  and  milt  favorable  to  fecundation. 

efiSB  nnd  milt  fa- 
vorable to  repro-     Whatever  may  be  the  species  which  it  is  desired  to  multiply  arfat)- 

on.  cially,  it  is  impossible  to  operate  with  success  if  the  milt  in  the  mak 

and  the  eggs  in  the  female  are  not  ripe  and  sound. 

To  obtain  them  under  such  conditions,  the  best  means  is  to  catcb  the 

subjects  when  they,  frequent  the  spawning  grounds.    Nevertheless,  eves 

when  they  are  taken  at  this  time,  the  laying  is  not  always  so  near  at 

hand  that  it  may  be  expected  to  take  place  immediately.     In  this  case 

the  tish  just  taken  are  placed  in  ponds,  and  a  few  days  usually  so£Sa' 

to  bring  the  eggs  and  the  milt  to  the  desired  state  of  maturity. 

Sicn      of    the     "^^^  ^SS^  *r®  ^^^P®  when  they  are  free  in  the  belly  of  the  femjUe.    Signs 

maturity  of  the  visible  on  the  outftide  reveal  this  maturity.    The  flesh  around  the  anas 

*'^*'**  .    is  red,  swollen,  and  projects  like  a  pad,  and  in  ii^auy  cases  eggs  which 

have  fallen  by  their  own  w«  ight  have  become  stuck  in  this  pad  and  ait 
seen  through  it  by  transparency.  The  belly  is  soft,  yields  to  pressan* 
easily,  and  the  eggs  are  felt  to  move  from  side  to  side  under  the  touch 
of  a  jHjrson's  fingers.  Finally,  the  slight-est  effort,  even  the  mere  sus- 
pension of  the  fish,  is  sufficient  to  cause  the  depositing  of  the  eggs. 

But  these  signs  of  maturity  are  manifested  as  well  when  the  eggs  9it 
healthy  as  when  they  are  not  so.  It  is  only  possible  to  judge  of  the 
condition  after  some  have  been  received  in  a  vessel  containing  water. 
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Sound  ogpfs,  at  the  moment  when  they  are  deposited,  arc  rather  trans-  .  French  ingtruc- 
parent  than  opaque.     They  are  of  a  flesh  color,  and  the  slimy  co&tmQ  ing  o/  gtreamit. 
which  covers  them  does  not  become  whitened  by  contact  with  the 
water. 

Uusouud  eggs  have  a  muddy  color,  and  are  sometimes  wholly  or  par-    Signs  of  matu- 
tially  opaque.    At  other  times,  while  extremely  transparent,  they  have     ^        ^  *"''"'* 
a  central  nucleus  more  or  less  extensive,  and  the  mucous  matter  which 
sarrouudn  them,  and  which  is  usually  seminous,  whitens  and  disturbs 
the  water  iato  which  they  art*  cast. 

To  attempt  the  fecundation  of  eggs  possessing  such  characteristics 
would  be  time  lost ;  they  must  bo  rejected. 

Id  the  male  the  niiit  is  ripe  when  slight  compression  along  the  sides, 
or  merely  the  efforts  made  by  the  lish  in  struggling,  cause  it  t-o  be  de- 
posited. 

It  is  sound  and  iu  good  condition  if  it  has  the  color,  the  consistence, 
and  fluidity  of  cream. 

The  milt  which  is  obtained  by  means  of  strong  pressure,  which  comes    Matarity  of  tb« 
out  in  thick  tlrops  which  are  with  difficulty  diluted  in  water,  of  a  yel.™'^^- 
lowish  or  reddish  tint,  is  unsound,  or  has  not  yet  reached  maturity— con- 
sequently, has  not  its  fecundating  virtue.     It  should  not  be  used. 

Success  depends,  therefore,  upon  the  choice  of  subjects  and  the  state 
of  the  eggs  and  milt. 

It  in  i)roper,  as  far  as  possible,  to  operate  only  with  live  fish.  How- 
ever, fish  that  have  been  dead  for  a  few  houi^s  may  be  used,  provided 
their  milt  and  eggs  present  the  sigus  that  are  characteristic  of  soundness. 

Processes  of  artificial  fecnndation.  Process  of  ar 

tiflcinl     focanda- 

In  order  to  accomiilish  fecundation  thoroughly  and  rapidly,  it  is  nec- 
essary, iu  the  first  place,  whatever  be  the  species  whoso  eggs  it  is  de- 
sired to  fecundate,  to  place  in  two  buckets  filled  with  water,  on  one 
side  the  males,  on  the  other  the  females,  that  are  to  be  used. 

It  is  also  necessary  to  consider  whether  the  eggs  to  be  fecundated 
remain  free,  like  those  of  the  salmon  or  trout,  or  whether  in  falling  they 
attach  themselves  to  foreign  bt  dies,  \i\ns  those  of  the  carp,  tench,  or 
barbel.  This  difference  iu  the  manner  in  which  the  eggs  act  requires  a 
difference  in  the  manner  of  proceeding. 

In  the  former  case  the  proper  method  of  operating  is  as  follows : 

After  having  procnreil  a  vessel  of  porcelain,  wood,  or  glass,  having  u  In  «*»«  of  cggn 
wide  and  flat  bottom,  or  even  a  very  clean  pail,  it  should  bo  filled  half  free. 
or  one-third  full  of  pure  and  limpid  water,  at  a  temperature  of  from  5^ 
to  1(P  centigrade  for  the  species  in  question  (trout,  salmon,  and  char). 
This  being  done,  the  female  is  taken  in  both  hands,  but  in  such  a  man- 
ner that  her  head  will  be  in  the  left  hand  and  her  tail  in  the  right  hand. 
As  soon  as  she  has  been  seized  and  has  ceased  struggliug,  she  is  brought 
near  to  the  vessel  and  delivered  by  pressing  her  sides  gently  between 
the  thumb  and  other  fingers  of  the  right  hand,  which  must  be  caused 
to  slide  from  the  head  to  the  tail  as  often  as  necessary. 

It  sometimes  hajipens  that  the  first  effort  is  not  attended  with  any 
result ;  the  female  retains  her  eggs  by  violent  contractions.  In  that 
case  no  attempt  must  bo  made  to  hasten  matters,  but  it  is  proper  to 
wait.  A  few  seconds  are  ordinarily  suflioient  for  this  spasmodic  state 
to  cease,  and  the  eggs  then  pass  without  difficulty. 

The  first  operation  having  terminated,  and  the  water  having  been 
changed  if  it  has  been  soiled  by  the  deposit  of  mucus  or  by  excre- 
ment from  the  female,  the  male  must  immediately  be  seized  and  a  few 
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French  inttrw-  drops  of  milt  extracted  by  the  same  process.    The  dispersion  of  this  orer 
ing  o/streamt.     the  eggs  is  then  facilitated  by  causing  a  slight  agitation  in  the  water 

(which  should  then  assume  a  very  slight  opaline  tint),  either  with  the 
hand,  with  a  feather,  or  even  with  the  tail  of  the  fish. 

The  same  male  will  fnmish  sufficient  semen  to  impregnate  the  eggs 
of  several  females. 

About  one  minute's  repose  renders  the  itupregnation  sufficient,  and 
the  eggs  are  washed  by  renewing  the  water  several  times  in  the  vessel 
that  has  received  them. 

All  these  operations  may  be  executed  by  a  single  person  when  tbe 
subject  is  small,  but  fish  weighing  from  2  to  3  lbs.  require  the  aid  of  au 
assistant,  whose  daty  it  ia  to  hold  with  a  linen  cloth  the  tail  of  the  fish, 
in  order  to  render  its  contortions  less  violent. 

One  and  sometimes  two  assistants  are  necessary  for  fish  weighing 
from  5  to  6  lbs.  and  upwards.  The  operator  who  has  charge  of  the 
expulsion  of  the  eggs  cannot  do  it  well  in  such  cases  save  by  compress- 
ing from  front  to  back  with  his  hands  the  sides  of  the  female,  which  is 
suspended  by  the  gills  by  one  assistant  while  the  other  firmly  grasps 
her  tail,  in  order  to  prevent  any  sudden  movement. 
Process  of  ar-  Usually  eggs  which  are  to  be  laid  by  a  female  get  ripe  at  the  same 
titiciai    fecunda-  ^^^q^  j^j,^  ^pg  detached  simultaneously  from  the  ovary,  and  are  simal- 

taneously  in  a  condition  to  be  fecundated.  Nevertheless,  salmon  and 
trout  when  left  to  themselves  lay  their  eggs  at  different  times,  and  are 
several  days  in  spawning.  In  order  to  imitate  the  process  of  nature, 
therefore,  it  is  proper,  after  having  obtained  from  a  female  and  a  malt 
a  certain  number  of  eggs  and  the  quantity  of  semen  which  is  necessary 
iu  eggs  which  re-  to  fecundate  them,  to  allow  the  subject  to  repose  in  a  pond  for  a  day 

at  least  before  repeating  the  operation.  But  what  may  be  done  with 
impunity  with  fish  that  are  intended  for  market,  and  that  may  be  kept 
for  some  time  in  narrow  places,  becomes  iii^jurious  to  those  which  it  is 
desired  to  reserve  as  reproducers. 

Repeated  operations  fatigue  and  injure  them,  and  finally  prove  fiitsl. 
It  is,  moreover,  preferable  to  deliver  them  of  all  their  eggs  at  once,  aod 
immediately  to  set  them  at  liberty. 

If  these  eggs  are  too  abundant,  which  happens  when  one  has  to  do 
with  females  weighing  from  3  to  4  lbs.,  they  should  not  be  all  received 
in  a  single  vessel  and  fecundated  in  a  mass.  They  should  be  distribated 
in  various  vessels,  and  little  lots  of  from  3,000  to  4,000  be  fecundated 
separately. 

Fecundation  of  FeouTidation  of  eggs  which  are  attached  to  other  bodin, 

( <2g8  attached  to 

other  Iwdies.  p^^  ^^^  which  become  attached  to  the  bodies  on  which  they  fall, 

such  as  those  of  the  carp,  tench,  etc.,  the  method  of  feonndation  varies 
somewhat  from  the  one  just  described. 

Several  pails,  of  a  suitable  size,  containing  water  at  a  temperature  of 
from  16^  to  20°  centigrade,  aquatic  plants  or  little  sprigs  of  heath,  aod 
tufts  of  certain  shrubs  are  necessary,  and  three  persons  must  sinml- 
taneously  take  part  in  the  fecundation. 
Process.  ^^^  seizes  the  female  and,  by  the  manipulations  above  described,  de- 

livers her  of  a  portion  of  her  eggs ;  the  other  seizes  the  male  at  the  same 
time,  from  which  he  squeezes  a  few  drops  of  milt ;  the  third,  finally, 
receives  the  two  products  on  the  tufts  of  grass  or  bunches  of  heath  im- 
mersed in  the  pail,  and  favors  their  mixture  by  gently  moving  tliese 
tufts  and  turning  them,  in  order  that  some  of  the  eggs  may  become  fixed 
on  the  tufts  of  grass,  etc. 
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Here,  fccandatjon  is  necessarily  partial.    When  a  tuft  is  suitably  cov-  .  Fremh  instrue- 
fired  with  eggs  it  is  immediately  passed  to  another  pail,  and  the  same  ing  o/atreami. 
operation  is  performed  until  the  fish  that  are  being  operated  upon  are 
nearly  exhausted. 

The  fecundation  of  the  carp,  tench,  and  all  tish  whose  eggs  adhere, 
requires,  as  is  seen,  more  care  than  that  taken  with  salmon  and  trout, 
and  gives  no  less  favorable  results  when  properly  executed. 

These  fish,  moreover,  may  be  multiplied  by  a  more  simple  method,  Fecundation  of 
which  renders  recourse  to  artificial  fecundation  unnecessary.  It  is  suf-  ot^er*bo3ie8^  ^ 
ficient  to  place,  at  the  time  of  reproduction,  in  reservoirs,  dikes,  and 
even  pools,  supplied  by  natural,  pure,  and  warm  water,  several  adult 
couples  of  the  species  which  it  is  desired  to  propagate  (carp  or  tench 
for  instance),  in  order  to  obtain  an  abundance  of  eggs,  especially  if  care 
be  taken  to  create  in  these  basins  artificial,  spawniug  grounds  when 
vegetation  does  not  furnish  good  laying  conditions  therein. 

Dransportaiion  of  ftoandated  eggs,  Tj-ausportation 

of       fecundated 

If  the  eggs  artificially  fecundated  are  to  undergo  incubation  in  appa*  ®^^** 
ratus  arranged  beforehand  on  the  spot  or  in  the  vicinity,  they  are  poured 
directly  into  that  apparatus  as  the  operations  are  accomplished. 

If  they  arc  to  pass  over  a  great  distance  before  reaching  their  desti- 
nation, they  are  then  placed  in  conditions  which,  while  diminishing 
losses,  render  their  transportation  more  easy.  These  conditions  vary 
according  to  the  state  of  the  tempera,  ure  and  the  nature  of  the  eggs. 

For  free  and  resisting  eggs  wooden  or  tin  buckets  are  kept,  in  which 
they  arc  placed,  without  water,  in  layers  one  above  another,  between 
moss  that  has  been  previously  washed  and  weil  twisted.    The  humidity  • 

which  it  retains  after  being  washed  and  twisted  is  sufQcient  to  prevent 
the  eggs  from  becoming  dried. 

In  cases  where  frost  is  to  be  feared,  the  box  containing  the  eggs  is 
inclosed  in  a  larger  one,  and  the  empty  space  between  the  boxes  is  filled 
ui>  cither  with  perfectly  dry  moss  or  with  hay,  sawdust,  or  other  sub- 
stances which  oppose  the  direct  action  of  the  cold. 

Eggs  adhering  to  ioreign  bodies,  such  as  those  of  the  carp,  roach,  etc., 
cannot  be  transported  as  far  as  the  eggs  of  the  salmon  or  trout.  The 
slight  power  of  resistance  of  their  membranes  rendering  them  too  liable 
to  be  injured  by  contact  with  surrounding  objects,  it  would  be  impru- 
dent to  carry  them  a  journey  of  two  or  three  days. 

If  the  distance  which  they  are  required  to  travel  is  one  of  a  few  hours 
only,  pails  full  of  water,  in  which  the  bodies  to  which  they  adhere  are 
plunged,  are  used  for  their  transportation. 

If  the  distance  is  greater,  the  bodies  supporting  the  eggs  are  inclosed 
in  small  bunches  in  a  basket,  care  being  taken  not  to  pile  them  up  too 
mncb  upon  each  other,  in  order  to  avoid  concussion,  and  care  being  like- 
wise taken  to  surround  each  bunch  by  a  single  or  double  wet  linen  cloth. 

The  eggs  which  are  agglomerated,  like  thobe  of  the  i>erch,  are  still 
more  delicate  than  those  of  the  tench  and  carp,  and  require  greater  care. 
They  must  not  be  transported  between  grasses,  herbs,  or  cloth,  especially 
if  they  are  to  go  a  considerable  distance,  but  in  glass  jars  or  pails,  being 
three-fourths  full  of  water  of  the  same  temperature  of  that  originally 
used  in  incnbation. 

Incubation  of  eggs, — Apparatus  required  by  it.  Incubation    of 

Whatever  lie  the  process  hy  means  of  which  eggs  have  been  procured,     Appaiatua. 
whether  these  eggs  be  free,  adhesive,  or  agglomerated,  they  should  by 
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French  itistruc-  no  means  be  left  to  chance  in  ninning  water  or  in  ponds.    They  most 
ing  of  htreamt.      ho  protected  from  causes  of  destruction,  which  in  nature  sometiines 

affect  whole  generations.    This  can  be  done  by  placing  them  in  par- 
ticular conditions. 

Tho  apparatus  with  continuous  current,  formed  of  trenches  or  little 
troughs  of  varnished  earthenware  50  centimeters  (19^0  long,  15  centi- 
meters (5f )  wide,  and  10  centimeters  (4'0  deep,  in  which  is  fitted  a 
hurdle  with  glass  rods,  is  perfectly  well  adapted  to  the  incubation  of 
the  eggs  of  the  trout,  salmon,  and  char,  and  its  use  is  attended  with 
the  most  favorable  results. 
The  lucabation     This  apparatus,  which  is  entirely  harmless  and  easily  washed,  rendea 
ratuf^ith^con-  i*  possible  to  observe  the  cleanliness  which  is  necessary  for  the  hatch- 
tinuous  current,  j^g  of  the  eggs,  and  easily  adapted  to  all  circumstances. 

It  may  be  reduced  to  a  single  trench,  supplied  by  the  water  of  a  foon- ' 
tain,  a  cask,  or  of  any  receptacle  whatever.     The  trenches  may  be  mnl- 
tiplied ;  they  may  be  aiTanged  on  parallel  series,  or  scaffoldings  iu  the 
form  of  steps ;  or  they  may  be  placed  side  by  side  in  a  double  row  of 
steps  corresponding  to  each  other,  like  those  of  a  double  staircase. 

A  little  stream  of  water,  which  is  regulated  at  will  by  a  faucet,  secnrea, 
in  falling  from  one  trench  to  another,  a  current  which  secures  the  regu- 
lar development  of  the  eggs,  if  these  eggs  are  not  piled  upon  the  hnr- 
dles.    One  row,  or  two  at  most,  forms  convenient  layers. 
In  brooks  with     In  default  of  apparatus  of  this  kind,  the  eggs  of  sxUmon,  trout,  or 
pebbly  bottoms.   ^^^^  ^^^  -^^  developed  in  natural  brooks  having  pebbly  bottoms, 

provided  they  be  protected  from  all  accident  and  the  water  be  rather 
cold  than  hot,  being  neither  very  deep  nor  very  rapid. 
Tbe  lararet.  Among  the  species  of  salmon  there  is  one,  the  lavaret,  which  inhabits 
lakes,  and  which  may  be  advantageously  acclimated  iu  the  large  reser- 
voirs of  canals  by  reason  of  its  great  fecundity.  The  incubation  of  ite 
eggs  must  be  couducted  in  the  same  manner  as  that  of  the  eggi>  of  tbe 
trout.  They  may  also  be  sown  like  grass  on  beds  of  pebbles  and  gravel 
in  shallow  water,  or  rather  they  may  be  spread  upon  beds  of  moss  par- 
tially submerged,  in  which  capillary  attraction  secures  a  constant  hu- 
midity. 

If  these  mosses  be  put  in  hatching  apparatus,  the  water  must  flow 
out  through  the  openings  made  in  the  lower  portion  of  the  stream,  op- 
posite to  that  by  which  the  current  enters. 

When  the  hatching  is  close  »t  hand  the  passage  of  escape  is  closed, 
the  trough  is  filled,  and  the  young  fish  that  are  hatched  can  then  more 
about  freely.  But  instead  of  leaving  them  in  the  apparatus,  as  is  dooe 
with  the  other  species  of  the  same  family,  it  is  necessary  to  throw  th« 
quickly  into  the  water  which  it  is  designed  to  stock,  because  they  are 
of  a  roving  nature. 
Hatching  of  ad-  The  apparatus  with  a  continuous  current  serves  also  to  hatch  the  ad- 
esive  eggs.         hesive  eggs  which,  like  those  of  the  barbel,  require  running  water  fcr 

development. 

The  salmonoids.      The  most  suitable  temperature  for  the  eggs  of  the  salmon* lids.  in 

whatever  condition  they  may  be  placed,  is  that  which  offers  the  least 

variation  and  remains  between  6°  and  10°  above  zero,  centigrade. 

Carp,  tench,     As  to  the  eggs  of  the  cai-p,  the  tench,  perch,  bream,  etc.,  their  inco- 

perc  .  •'®*^' ®^^- ])ation  is  accomplished  perfectly  well  and  safely  in  wooden  tubs,  or 

large  and  perfectly  clean  pails  which  have  contiiined  no  iujurioos  sab- 
stance.  Tbe  planks  to  which  these  eggs  are  attached  are  immerwd 
therein,  and  the  water  is  kept  at  a  t.emperature  oi  from  12°  to  15°  centi- 
grade for  perch,  and  at  20°  to  25°  centigrade  for  carp  and  tench.    Id 
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Older  to  obtain  this  resalt,  tho  pails  are  shaded  with  a  linen  cloth  from  ^French  imtruc- 
the  heat  of  the  snn's  rays,  to  prevent  the  water  from  reaching  a  tem-  ing  of  stream!.  * 
peratare  above  that  named.    They  are  covered  with  boards  or  moss  if 
the  cold  tends  to  lower  it  too  much. 

Alter  the  hatching,  the  yonng  ones  are  poured,  with  the  water  that 
contains  them,  into  the  basin  or  the  stream  which  it  is  intended  to 
stock. 

For  the  incubation  of  adhesive  eggs,  osier  baskets,  open-work  boxes    Auparatua  fur 
or  baskets,  may  be  used ;  these  are  placed — after  the  bodies  on  which  ^^i^^i^^iiii"  *** 
their  eggs  are  attached  have  been  placed  in  them — in  the  coves  of  riv- 
ers or  the  little  natural  inlets  where  the  water  is  calm,  very  shallow, 
and  where  the  temperature  is  favorable  to  (he  development  of  the  spe- 
cies. 

In  order  that  these  implements  may  not  bo  removed,  they  are  at- 
tached to  a  cord  fastened  to  the  shore  by  a  stake. 

The  development  takes  place  of  itself;  the  young  fish,  after  being 
hatched,  immediately  disperse  in  the  water  in  which  their  develop- 
ment has  taken  place. 

Duration  of  incubation. — Care  to  be  given  to  the  eggs  of  salmon,  etc.j  during    Duration  of  in- 

this  period.  *  cubation. 

The  dui'ation  of  the  incubation  varies  according  to  the  species  and 
the  temperature  of  the  water.  Under  normal  conditions  it  is  from  10 
to  15  days  for  the  carp,  tench,  and  barbel ;  about  20  days  for  pike  and 
common  char;  1^  to  2  months  for  the  trout  and  salmon.  Tho  latter, 
during  this  long  period,  require  some  little  care.  Thus,  for  every  two 
or  three  days  the  eggs  which  have  become  white  should  be  removed 
with  nippers.  These  eggs,  being  dead,  become  the  seat  of  a  parasitical  Carc  during  in- 
vcgetation,  which  injures  the  others  if  they  are  not  removed.  It  is  also  <^"^'-'^*^""- 
necessary,  during  the  first  two  weeks,  to  avoid  agitating  them,  and  es- 
jiecially  transporting  them,  no  matter  how  small  the  distance  may  be. 
Perfect  repose  is  absolutely  necessary  to  them  during  the  first  few  days. 

Subsequently,  when  the  shape  of  the  yonug  fish  is  well  marked, 
when  the  eyes,  like  two  blackish  points,  show  through  the  external  mem- 
brane, the  movements  or  the  agitation  which  may  be  necessary  is  no 
longer  attended  with  the  same  danger.  One  can  then,  if  necessary, 
cleanse  the  apparatus  of  the  sediment  which  the  water  may  have  de- 
posited there,  draw  the  hurdle  and  its  contents  from  the  little  troughs, 
and  transfer  the  eggs  from  one  hurdle  to  another. 

This  is  also  the  period  of  development  which  must  be  selected  for 
their  transportation.  For  this  purpose  the  process  is  the  same  as  for 
free  eggs  whose  fecundation  is  desired.  When  arranged  in  layers  in 
boxes,  upon  damp  moss,  they  reach  their  destination  securely.  When 
replaced  for  incubation,  after  being  unpacked,  they  continue  their  evo- 
lutions and  are  not  slow  in  hatching. 

Care  required  by  the  young  fish  after  birth.  Care  of  the 

young  fish. 

After  hatching,  tho  young  fish  do  not  all  show  the  same  instinct. 
The  majority  of  those  called  white  fish  and  summer  fish,  like  the  carp, 
disperse  almost  immediately  in  tho  water,  and,  in  consequence  of  their 
vnvacity  and  smallncss,  require  no  kind  of  protection.  What  is  essen- 
tial for  this  species  is  that  tho  water  in  which  they  are  developed,  and 
into  which  they  are  thrown  when  turned  loose,  should  offer  good  con- 
ditions of  security,  shelter,  and  temperature. 
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French  instruc-     Tho  species  of  the  salmon  family — the  lavaret  excepted — ^have,  on  U» 
ing  ofntreamt.     contrary,  on  leaving  the  egg,  an  enormous  pouch  or  umbilical  bladder, 

which  condemns  them  to  immobility,  and  renders  them  incapable  of 
avoiding  by  flight  the  voracity  of  their  enemies. 

The  action  of  man  inust,  therefore,  here  interfere,  and  it  can  do  ao 

efficiently  by  preserving  these  valuable  fish  in  the  apparatus  for  some 

Core  of  the  time.    They  must  be  left  there  in  the  most  absolute  security,  sheltered 

young  flab.  ^j^^  ^^^  bright  light,  and  without  food.     The  element  contained  in  the 

enormous  vesicle  which  they  carry  supplies  their  needs  for  about  one 
month.  When  this  vesicle  is  on  the  point  of  entire  absorption— which 
takes  place  towards  the  end  of  live  or  six  weeks — they  are  then  \nth- 
drawn  from  the  earthen  trenches,  either  to  be  placed  in  little  brooks, 
in  basins  designed  for  young  fish,  from  which  all  destructive  agents 
have,  as  far  as  possible,  been  removed,  or  to  be  conveyed  directly  to 
the  ponds  or  rivers  which  they  are  designed  to  stock. 

oUh^^^us^sh.  ^^^^^  ^/  transportation  of  the  young  fish. 

The  younger  the  fish  the  greater  the  security  with  which  they  maybe 
transported. 

For  the  transportation  of  fish  which  have  lost,  or  are  on  the  point  of 
losing,  their  umbilical  vesicle,  glass  jars  are  used,  capable  of  containing 
from  2  to  3  liters  (3  quarts),  which  are  contained  in  baskets  with  com- 
partments (bottle-basket-s  for  instance),  and  nearly  two-thirds  fall  of 
Jars.  fresh  and  limpid  water.    The  jars  should  not  contain  more  than  500  or 

600  fish.  In  this  way  they  can  be  conveyed  for  great  distances  with 
little  or  no  loss,  if  care  be  taken  to  renew  a  considerable  part  of  the 
water  in  the  jars  from  time  to  time  during  the  journey.  This  precan- 
tiou  is  especially  necessary  when  the  temperatnre  of  the  air  is  high, 
bnt  in  this  case  it  is  well  to  use  ice,  small  portions  of  which  are  placed 
successively  in  the  jars*. 

If  it  is  required  to  transport  fish  which  have  already  attained  a  size 
Casks.  of  5  or  6  centimeters  (2")^  the  glass  jars  are  insufficient.     Small  casks 

with  a  large  opening,  well  cleansed  by  long  steeping  of  the  noxious  rab- 
stances  that  may  bo  found  in  the  wood,  will  then  fulfill  the  conditions 
which  are  necessary.  They  are  about  half  filled  with  water  at  a  low 
temperatnre,  which  is  likewise  renewed  during  the  journey,  if  possible, 
and  which  is  aerated  from  time  to  time,  by  the  aid  of  a  pump,  with  a  con- 
tinuous jet  of  water.  Several  thousands  of  young  fish  may  thus  be 
transported  to  a  great  distance. 

The  fish  of  a  pretty  large  size  are  transported  by  1  he  same  means,  bnt 
in  small  numbers  only. 

The  eel  is  one  of  the  fresh-water  species  that  may  be  taken  in  laiige 
numbers.  Its  flesh  is  esteemed,  its  growth  rapid.  It  is  important  to 
introduce  it,  in  as  large  nnmbers  as  possible,  in  streams  that  do  not  con< 
tain  it.  This  can  be  done  tho  better  as  it  is  taken,  when  yonng,  in  pnv 
digious  qunutities.  It  is  thus  taken  annually  in  all  large  rivers  at  the 
syzygies  of  April  and  May. 
Transportation  Jn  order  to  transport  eels  from  the  place  where  they  arc  taken  to  that 
to  which  it  is  designed  to  take  them,  the  method  which  has  hitherto 
been  most  successful  is  that  which  consists  in  placing  the  young  eels, 
without  water,  in  close  baskets,  at  the  bottom  of  which  is  placed  an  old 
linen  cloth  or  some  strong  paper,  and  which  are  then  filled  with  straw, 
well  soaked,  to  which  a  few  aquatic  plants  are  added ;  the  straw,  how- 
ever, must  not  be  too  much  heaped  up.  Baskets  thuis  arranged  are 
capable  of  containing  from  4,000  to  5,000  young  eels. 
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Arrangements  euitdblefor  the  natural  laying  of  eggs. — Spavming  grounds,   ^^J^^  ^^^^itMk 

The  agency  of  man  must  co-operate  with  these  means  of  propagation, 
either  to  take  care  of  the  natural  spawning  beds,  or  to  multiply  them 
artificially  when  they  are  insufficient,  or  to  create  them  when  they  dc 
not  exist  or  when  they  have  been  destroyed. 

Thus,  when  it  is  required  to  dredge  a  certain  portion  of  the  river  Spawning 

which  is  known  to  be  a  place  of  reproduction  for  trout  or  any  other  spe-  fffo""*  • 
cies  which  Spawns  on  pebbles,  the  operation  should  not  be  performed 
nntil  the  hatching  time  is  over,  and,  if  x>ossible,  some  place  should  be 
reserved  for  the  subsequent  laying  of  eggs  at  the  most  favorable  points. 
The  same  is  the  case  as  regards  the  cutting  of  herbs  in  places  where 
fish  collect  for  the  purpose  of  spawning.  This  cutting  should  not  take 
place  nntil  the  time  of  laying  is  passed,  and  if  it  is  absolutely  necessary 
that  it  be  done  before,  the  necessity  of  the  case  may  be  reconciled  with 
the  interests  of  reproduction  by  leaving  tufts  of  aquatic  plants  at  in- 
tervals at  the  points  which  are  most  ft«quented  by  fish,  and  which  are 
the  best  protected  and  the  least  deep. 

In  those  streams  which  have  no  natural  spawning  grounds,  and  in 
which,  in  consequence  of  works  executed  on  account  of  the  require- 
ments of  navigation,  they  have  become  entirely  destroyed,  this  lack  of 
conditions  necessary  for  the  reproduction  can  be  supplied  by  artificial 
spawning  grounds,  which  are  established  about  a  month  before  the  time 
when  the  fish  usually  lay  their  eggs. 

The  organization  of  these  spawning  grounds,  their  position,  and  the 
material  proper  for  their  construction  necessarily  difiers  for  the  species 
for  which  they  are  intended. 

For  the  salmon,  trout,  and  umber  it  is  proper  to  select  a  brook  or  the  Salmon,  trout, 
branch  of  a  river  of  little  depth,  having  a  solid  bottom,  without  mud  or 
vegetation,  where  the  water  is  flowing  and  limpid,  and  this  bottom 
should  be  covered  throughout  an  extent  of  from  2  to  3  square  meters 
with  a  layer  of  from  10  to  20  centimeters  of  small  round  stones  mixed 
with  gravel.    The  larger  stones  should  be  the  size  of  a  man's  fists. 

The  laying  beds  are  prepared  for  the  barbel  (and  other  species  whose 
eggs  adhere  to  stones)  with  small  stones  and  gravel,  arranged  in  heaps 
in  muddy  currents. 

As  to  the  spawning  grounds  for  the  carp,  tench,  and  generally  for  all  Carp,  t«Dch,  etc. 
other  fish  whose  eggs  adhere  to  plants,  they  are  established  either  with 
small  cakes  of  somewhat  thick  grass,  which  is  arranged  side  by  side,  in 
the  form  of  a  meadow,  or  with  aquatic  plants,  rushes  dug  up  with  the 
earth  that  sustained  them  and  replanted  in  groups  at  the  bottoms  of 
rivers,  or  in  flat  wooden  boxes,  or  with  laths  or  poles  1|  or  2  meters 
in  length,  of  which  a  sort  of  hurdle  fence  is  made,  to  which  are  attached 
tufts  of  grass  or  roots,  bunches  of  heath,  small  wood,  or  rushes,  in  such 
a  manner  as  to  imitate  little  clumps  of  trees. 

These  spawning  grounds  must  be  placed  at  small  depths  on  the  gently- 
sloping  borders  of  creeks  or  coves,  well  exposed  to  the  sun  and  in  tran- 
quil and  warm  water.  They  should  be  placed  in  an  oblique  or  horizon- 
tal position,  acccording  to  the  locality,  and  stone  ballast  is  used  for  sink- 
ing these,  which  are  wattled. 

The  spawning  grounds,  whether  natural  or  artificial,  attract  the  fish       Protection  of 
to  the  same  place  and  render  its  capture  very  easy.    In  order  to  prevent  grounds  ^*^"^°^ 
the  devastating  efiects  resulting  therefrom,  it  is  proper,  wherever  sur- 
veillance cannot  be  easily  exercised,  to  protect  the  spawning  grounds 
and  their  approaches  either  by  fragments  of  rocks  scattered  over  the 
bottom  or  by  the  aid  of  iK)st«  solidly  driven  in  at  a  distance  of  a  few 
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French  instrue- meteTS  from  oacli  other,  and  having  nails  driven  into  them.    This 
ing  o/ttreamt.     mothod  renders  the  oso  of  nets,  sach  as  the  scoop-net,  impossible,  and 

nullifies  the  effect  of  the  seine  and  other  drag-nets. 
Spawning     In  order  to  complete  the  measures  calculated  to  secure  the  restocking 
grounds.  ^f  streams,  natural  reproduction  must  be  protected  by  faciUtatiog  the 

access  to  the  laying  places  to  the  iish  over  the  dams ;  by  taking  care 
that  the  fish  are  neither  taken  nor  disturbed  at  the  time  of  spawning ; 
by  removing  from  the  spawning  grounds  whatever  can  be  iignrions  to 
the  eggs  deposited  there  or  to  the  young  fish  just  hatched. 

Ducks  and  geese,  being  very  destructive  to  the  eggs  and  yonDgfiah, 
should  be  carefully  kept  away  from  the  fishing  districts,  at  least  during 
the  period  of  laying. 


pisciculture:   commissioner   FERGUSON. 


527 


APPENDIX   II. 


MARITIME  FISHING  STATISTICS,  1876. 


REPORT  TO  THE  MINISTER.* 


French  nuiri- 
time  fishing  tta- 
tittiet. 


Paris,  September  17,  1877. 

The  report  which  I  had  the  honor  to  present  last  year  to  the  Minister's 
predecessor,  submitting  to  him  the  fishing  statistics  for  1875,  contains 
a  statement  of  the  laws  governing  this  important  branch  of  the  service  jj^j^"''^  "*  ^' 
of  the  marine  department. 

I  do  not  desire  to  recur  to  that  document,  which  was  made  public, 
but  in  transmitting  statistics  for  the  year  1876  to  Admiral  Gicquel 
cle«  Touches,  I  am  happy  to  bo  able  to  say  that  it  shows  iu  the  yield  of 
the  fisheries  a  very  considerable  increase. 

This  increase,  compared  to  the  results  obtained  in  1875,  is  11,824,049 
fr.  ($2,304,809),  as  shown  by  the  following  table : 

Tncreiftc  iu  the 
yii'W  of  tlMberien. 


In  1875,  the  product  of  thevarioas  fisheries  was 

repres  nto<l  by  the  sum  of 

In  1S76,  the  value  of  the  product  was  

Total  increase  in  187G 


Fishing  in 
boats. 


Franet. 

72.378,440 
83,  WO.  407 


11, 152, 021 


Fishing  on 
foot. 


Franet. 

4, 788, 090 
5,400.124 


672,028 


Total. 


Franet. 

77,108,542     Table. 
t?8.  »90, 591 


11,  e24, 040 


L'Orient. 

Kochefort, 

Toulon 


These  figures  relate  almost  exclusively  to  the  first  three  maritime 
districts.    In  that  of  Cherbourg  (the  first),  a  considerable  increase  is 
remarked  in  the  yield  of  herring;  in  the  second  (Brest),  the  cod  fishery    The   maritime 
of  Newfoundland,  that  of  the  mackerel,  and  principally  that  of  the    Cherbourg, 
sardines,  contribute  largely ;  finally,  in  the  third  (L'Orient),  the  sardine    Bres^ 
fishery  was  considerably  improved.    As  to  the  two  other  maritime  dis- 
tricts, the  fourth  (Rochefort)  and  the  fifth  (Toulon),  the  results  of  their 
fisheries  in  1876  present  only  unimportant  variations  when  compared 
to  the  results  of  the  preceding  year. 

The  three  following  tables  show  for  the  years  1875  and  1876 — 

1st.  The  quantities  of  fish  taken,  expressed  in  kilos,  in  numbers,  or 
iu  measures  of  capacity,  according  to  the  nature  of  the  products. 

2d.  The  value  in  money  of  these  same  products. 

3d.  The  number  of  men  and  the  number  of  vessels  employed,  together 
with  the  tonnage  of  these  vessels. 

*  Miniature  de  La  Marine  et  dee  Colonies,    Statietique  dee  PSokee   Afari- 
time8f  187G.    Paris.    Imprimerie  Nationale,  1877. 
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French,  mari- 
time  Jishing  tta- 
titties. 


Table  h— Quantities  offlahce. 


Description. 


Newfoundlnndcod  \^^^^^ 

^oehuidcod \^^^- 

Table  of  quan  Herring !!i««^a 

title*      of   *fi8h  ^  iKuS^ 

token.  Mackerel \i^Zu 

Sardines number 

A«chovle. {^«^,; 

OthcrflBh {ktt^^- 

Oysters nnmber. 

Moi-el. \p^- 

Other«hell.fl.h...  |fi^'»^ 

Crustacea number 

C  kilos  .  . 

Shrimps <  met.  c  . . 

(pounds 


1875. 


14, 955, 02H 

32,  OGO,  821 

13, 667, 978 

30, 140, 991 

22, 238,  CIO 

49, 036, 135 

6, 601, 3C7 

14, 335. 514 

980,628,110 

666,730 

1, 470, 152 

41. 300, 121 

91, 066, 767 

07, 226, 592 

845. 991 

9, 140, 626 

158,272 

4, 181, 337 

1,700,718 

1, 158. 075 

1,314,110 

2, 553, 455 


10, 
35. 

11, 
25, 
26, 
67, 

11, 

20, 

1.198, 

1, 
2. 

42. 

93, 
160, 

10, 

4, 
1, 
1, 
1. 
3. 


296,993 
934, 870 
589, 479 
653.801 
061.536 
465,087 
863,478 
159,969 
402,181 
167,728 
574. 940 
577,902 
884,274 
267,896 
396,324 
470.358 
151, 628 
005,812 
367,045 
537, 107 
375,  064 
389,421 


Increase. 


Decntn. 


2,968,049 


8,420,552 


11,^^,455 
217. 774. 071 


1,104,788 

'"2,8i7,"507 
63,040,804 


1.3^732 


835,966 


4,597,190 


175,925 
333, 8<3 


It  appears  from  this  table  that  the  yield  of  codfish  (Nowfoandland 
and  Iceland),  of  herring,  mackerel,  anchovies,  and  of  various  fish,  in- 
dicated under  the  head  of  ''other  fish,"  amounted  in  187(x  to  109,!>&7,116 
kilos  (241,025,055  lbs.).  These  products  yielded  in  1875,  99,330,740 
kilos  (218,527,738  lbs.),  showing  an  increase  for  1876  of  10,223,370  kOos 
(22,498,027  Ibs.).^ 

The  same  table  shows  an  increase  for  1876  of  217,774,071  sardines, 
63,040,804  oysters,  50,333  hectoliters  (1,329,731  gallons)  mussels,  379,032 
kilos  (835,966  lbs.)  shrimps,  60,948  cubic  meters  (amendements  martM). 

On  the  other  hand  a  diminution  is  shown  of  6,644  hectoliters  (175,525 
gallons)  of  various  sorts  of  shell  fish,  and  333,673  lobsters. 

Table  II. — ValuCf  in  money y  of  these  products. 


Cod  fishery. 


Table  of  value 
of  fish  taken. 


Years. 


1875 

1876 

Increase,  1876 . 
Decrease.  1876. 


i 


I 


$1, 546, 929  20 

1, 813, 194  00 

266,204  80 


$1,  l>30, 847  20 
>  1,410,980  20 


113, 367  00 


6^' 

•  0  es  q 


»4 

c 


$12, 356, 032  00  $15, 433. 908  4« 


14, 5G7, 944  00 
2.211.912  00 


17.798, 118  » 
2.364.809  80 


•  It  is  to  be  remarked  that  while  the  codfishery  shows  an  increase  of 
1,341,085  kilos  (2,968,049  lbs.)  in  Newfoundland,  it  shows  a  decrease  of 
2,078,499  kilos  (4,587,190  lbs.)  in  Iceland— a  diminution  of  737,434  kilos 
(1,622,354  lbs.) — being  the  total  result  of  this  fishery  in  1876  compared 
with  the  year  1875. 
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Table  JIL — Number  of  fii«»  and  vessels  employed  and  tonnage  of  vessels. 


1875 

187«   

IncreaM,  1876. 
1776 


Knmber  of  men  em- 
ployed. 


I 


7,800 
7,417 


883 


•3 


I 


4,000 
3,942 


S8 


I 
I 


68,651 
68.J17 


334 


Number  of  boate 
employed. . 


If 

§■3 

r 


178 
168 


10 


I 


I 


220 

228 

8 


.a 


i 


20,157 

20,662 

505 


Tomiftge  of  the  boats. 


1^ 


ZbiM. 
80,295 
28,903 


1«392 


St 


21,890 

21,923 

83 


FYeneh  mari- 
tim§  fiilUng  tta- 
tUUe$. 


Table  of  the 
men  and  veMeb 
employed. 


Tons. 
101,852 
102, 090 
238 


Cod  fishery, 
NEWFOUNDLAND. 


Cod  fishery. 
Newfoondlaad. 


Years. 


1875 

1876    

Increase,  1876. 
Decrease,  1876 


a  . 


I 


7,800 
7,417 


383 


i 

o 

I 


178 
168 


10 


9 


o 
H 


o  to 
Jz5 


9 

9 


30,205 
28,903 


1,392 


82,903,041 

35. 853,  384 

2,050,343 


Table  of  force 


$1, 546, 929  20  f  "^1^5?^,,  PT^" 
i;813,194  00"^^'"*^^^®- 
266,264  80 


Thus,  in  1876  it  is  seen  that  there  were  10  vessels  less  than  in  1875 
for  Newfoundland,  and,  notwithstanding  this  decrease,  an  increase  of 
1,341,065  kilos  (2,950,343  lbs.)  in  the  quantity  taken,  and  in  the  value 
of  this  product  an  increase  of  1,331,324  fr.  ($266,264.80)  in  favor  of 
1876.  These  figures  clearly  show  that  the  fishery  was  much  more  Increosedprod- 
productive  last  year  than  the  preceding  year.  The  vessels  of  Saint-  ^ 
Malo,  of  Granville,  and  of  Saint-Brieue  contributed  most  to  the  im- 
provement shown.  On  the  east  coast  the  cod  appeared  in  abundance 
in  the  harbors  of  the  center  of  this  part  of  the  island  of  Newfoundland ; 
the  harbors  situated  between  Fichot  and  Conche  were  particularly 
favored.  To  the  north  and  south,  on  the  other  hand,  the  fishing  was 
rather  poor.  The  west  coast  shows  the  least  favorable  result ;  the  fish- 
ery was  really  disastrous  for  the  vessels  whose  crews  were  established 
on  land  and  for  those  which  cruised  in  the  gulf. 

The  herring  fishery  attracts  large  numbers  of  English  and  American  English  and 
croiaers  to  the  coast  of  the  island  of  Newfoundland  in  the  month  of  tition. 
September.  They  fish  generally  with  excellent  success,  and  our  ship- 
owners cannot  be  too  strongly  urged  to  engage  in  this  fishery  on  a  large 
scale.  They  would  derive  almost  certain  profit  therefrom,  and  would, 
by  their  presence,  drive  away  an  entire  fleet  of  rival  schooners,  which, 
while  fishing  for  herring,  also  take  the  cod  when  an  opportunity  offers. 

The  English  use,  for  the  coastwise  fishery  in  the  Gulf  of  Labrador,     Labrador, 
fast-sailing  schooners,  which  enable  them  to  follow  the  cod  in  its  move- 
ments.   Their  boats  are  lighter  and  better  made  than  ours  for  line  fish- 
ing ;  our  boats  have  no  real  superiority  save  when  large  seines  are  used. 

34  P  R— VOL  6 


530 


UNIVERSAL   EXPOSITION   AT   PARIS,  J  87a 


American  yes> 
sels. 


French  mari-  It  is  not  to  be  doubted  that  for  cod  fishing  on  the  banks  a  schooDfit 
U^e9.     ***^  '^  would  be  more  serviceable  than  a  heavy  French  vessel,  which  must  be 
sent  with  material  sometimes  20  and  30  leagues  from  the  center  of  ^ 
fishing  grounds. 

The  Americans,  who  are  daily  becoming  more  numerous  on  the  bankSf 
likewise  fish  with  schooners  and  wherries. 

Our  captains,  who  are  frequently  among  them,  ore  alone  able  to  say 
what  are  the  best  vessels ;  nevertheless  good  results  are  pointed  out 
which  are  obtained  by  the  English  in  the  use  of  wherries. 
-Experiraenta     In  my  last  year's  report  I  stated  that  the  implements  (nets  and  drag- 
nets  and   <^g-  lines  nsed  in  Norwegian  cod  fishing)  had  been  sent  to  the  commandaot 
lines.  Qf  ^i^Q  islands  of  Saint-Pierre  and  Miquelon,  who  was  to  give  them  a 

triaJ.  The  local  commission,  charged  with  the  experiments,  has  ex- 
pressed the  opinion  'Hhat  these  implements  are  in  nowise  suitable  for 
fishing  off  the  islands  of  Saint-Pierre  and  Miquelon.'^ 

This  opinion  does  not  seem  to  be  shared  by  certain  ship-owners,  as  is 
shown  by  the  orders  for  similar  implements  sent  by  them  to  Bergen, 
and  by  the  publication  in  a  newspaper  at  Saint-Malo  of  an  article  re- 
futing the  opinion  of  the  commission  at  Saint-Pierre.  In  view  of  these 
discrepancies  of  opinion,  orders  have  been  sent  to  the  commandant  of 
the  station  at  Newfoundland  to  experiment  with  the  implements  in 

question. 
Iceland.  ICELAND. 


Years. 


1875 

1876 

Increose  in  1876 . 
Decrease  in  1876. 


g 

i 

'S 

a  . 

1 

y 

^^ 

^ 

• 

"S^ 

3b 

1 

1 

<; 

E  « 

a 

g 

a^ 

9 

0 

5 

3« 

•a 

^ 

^ 

H 

^ 

> 

4,000 

220 

21,890 

30, 069. 551 

$1.5J0,S47 

3,042 

228 
8 

21, 923 
33 

25, 496, 853 

1,416.960 

58 

4,572.698 

113,987 

Diminished 
product. 


The  year  1876  shows  an  increase  of  8  vessels  for  Iceland,  and  yet  the 
above  table  shows  a  diminution  of  4,572,698  lbs.  from  the  quantity  of 
cod  taken,  and  of  $113,367  in  the  value  of  the  product  as  compared  with 
that  for  the  year  1875.  Being  favored  by  the  weather,  the  fishery  on 
the  west  coast  was  very  productive ;  on  the  other  hand,  on  the  east 
coast  and  to  the  south,  which  localities  are  usually  frequented  by  the 
largest  number  of  French  fishing  boats,  the  fishery  was  very  unsuccess- 
ful on  account  of  bad  weather  and  ice.  The  second  season,  as  the  same 
influences  prevailed,  was  no  better.  Fish  are  always  abundant  in  the 
vicinity  of  Iceland ;  the  success  of  an  exjiedition  depends  entirely  on 
the  state  of  the  atmosphere  during  the  fishing  season.  Although  the 
diminution  in  the  number  taken  is  considerable,  it  is  to  be  remarked 
that  that  of  the  product  sales  is  much  less  so.  The  fish  being  scarcer 
than  during  the  preceding  year,  prices  rose,  so  that  owners  found  ft 
compensation  in  this,  in  which  the  crews  were  unable  to  participate, 
being  for  the  most  part  engaged  on  shares. 
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Herring  fishery  .    French  mari- 

t\me  fishxng  tta 


Year*  PoiindB  of  flah. 


1875 1         48,924,942 

1876 !  67,335,379 


titties. 


Value. 


^^'«l?'?i?    HcniiigOahery. 
1,  b14,  oQo 


Increaso  in  1876 8,410,437 


405,093 


Daring  the  years  1874  aud  1875,  the  herring  fishery  was  put  to  a  se- 
vere test,  both  on  account  of  the  marked  decrease  in  the  quantity  taken 
and  on  account  of  the  difficulty  of  disposing  of  what  was  taken  at  re- 
munerative prices.  The  various  causes  which  were  unfav^orable  to  this 
industry  have  been  explained  in  the  preceding  statistics.  Ship-owners 
and  masters  of  vessels  did  well  not  to  yield  to  discouragement,  for  the 
year  1876  mode  amends  in  a  great  measure  for  their  losses,  showing,  in 
comparison  with  1875,  an  increase  of  8,410,437  lbs.  in  fish,  and  an  in- 
crease in  value  of  $495,093.  This  favorable  result  is,  so  to  speak,  ex- 
clusively due  to  the  vessels  sent  from  the  port  of  Boulogne,  the  other 
ports  whence  vessels  are  sent  showing  but  very  slight  improvement 
over  the  yield  of  the  preceding  season. 

The  herring  fishing  at  Boulogne,  the  material  for  which,  both  in  boats  Boulugnc. 
and  nets,  may  be  approximately  estimate<l  at  ^vo  millions,  yielded  in 
1876  a  net  profit  of  nearly  200  per  cent.  Naturally  the  material  condi- 
tion of  the  seamen  of  that  quarter  is  affected  by  the  progress  made, 
and  the  comfort,  which  is  almost  general,  has  an  influence  upon  their 
moral  condition,  which  is  as  good  as  possible. 

In  his  report  at  the  close  of  the  year  187G,  the  commandant  of  the     Report  of  the 
station  of  the  channel  and  the  North  Sea  expresses  himself  as  follows :  ^^^    commnDil- 

**  I  think  it  proper  to  call  attention  to  one  question,  which  is  not  suf- 
ficiently considered  by  our  ship-owners  and  salters,  in  my  opinion ;  I 
mean  the  development  of  our  herring  trade.  It  is  undoubtedly  wise 
to  have  a  certain  run  of  business,  the  profits  of  which  are  assured ;  but  it 
is  also  well  to  endeavor  to  enlarge  it.  In  years  like  that  which  is  just 
past  [1876J,  when  the  demand  is  far  in  excess  of  the  production,  the 
scarcity  in  the  market  has  no  other  inconvenience  than  the  diminution, 
to  a  certain  extent,  of  the  competition  of  purchasers.  But  suppose  an 
abundant  year  comes,  in  which  foreign  and  French  vessels  will  glut  our 
market  with  these  products,  and  then  prices  fall  to  such  a  degree  that 
the  fisherman  will  not  find  in  his  occupation  a  remuneration  for  his 
ontlay  and  labor.  Let  a  few  such  years  follow,  and  the  fishing  interest 
w^ill  be  ruined ;  experience  has  shown  this. 

"  We  must,  then,  look  the  future  in  the  face,  widen  our  horizon,  and       Necessity  for 
stndy  the  herring  question  in  a  not  too  limited  point  of  view.     It  is  market  Tor  her- 
important  to  enlarge  our  market  by  making  every  effort  possible  to  in-  *^8- 
cre4&se  the  consumption  of  the  herring,  esiiecially  in  France.     If  the 
market  of  the  North  can  be  useful  to  us  in  disposing  of  the  herring  of 
the  first  fishing,  called  the  Scotch  herring,  the  French  market  must  es- 
pecially attract  our  attention  for  the  subsequent  periods  of  the  fishery ; 
it  is  vast  enough  to  absorb  alone  the  entire  product  of  the  French  fish- 
eries, and  more  too.     What  must  be  done  to  develop  the  consumption 
of  these  fish  in  France  f    The  herring  must  be  sold  cheap;  it  must  be- 
come the  food  of  the  lal>orer,  and  be  no  longer  an  article  of  luxury. 
When  at  a  distance  of  a  few  kilos  from  the  centers  of  production  we 
see  red  herring,  which  scarcely  realize  7  centimes  (If  cts.)  to  the  seller 
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^Sh^  "^'^  quoted  at  20  and  25  centimes  (4i  cts.),  wo  must  not  be  astonished  if  the 
tistiet.*  '   *     trade  in  them  is  limited.     Retailers  thus  cause  our  fishermen  and  oar 

ship-owners  an  injury  of  which  they  are  unconscious,  but  which  isnone 
ijriceii  ami  Hales  the  less  real.  Let  these  latter  try  to  have,  in  all  the  large  centers  of 
France,  commission  merchants  who  will  sell  the  herring  at  reasonable 
prices,  and  the  consumption,  becoming  gradually  developed,  will  pre- 
vent a  glut  in  the  market  in  years  of  abundaoce,  and  conseqaently  a 
ruinous  fall  in  the  price.'' 


Coast  flshlng. 


Sanline* 


Coast  fishing, 
SARDINES. 


Taken  In  1875 

Taken  In  1876 

Increaso  for  1876 


Number. 


980, 628, 110 
1, 198, 402. 181 


217,774,071 


Yaloe. 


$2, 457, 147  » 
8, 299;  08960 


84U862  40 


Tbo 
9eiDe. 


"Bt»loit 


Seasons  of  1875     The  season  of  1875  was  very  productive  as  regards  the  quantity 
and  1876.  ^^i^^^^ .  ^^^  increase  of  sardines  taken  was  369,033,322  over  the  preced- 

ing year,  but  prices  were  low  and  a  fall  took  place  everywhere.  The 
season  of  1876  was  doubly  favored,  because  in  regard  to  quantity  it 
shows  an  increase  of  217,774,071  sardines  above  1875,  and  in  regard  to 
value  an  increase  of  $841,862.40 ;  that  is  to  say,  that  prices  were  well 
sustained,  notwithstanding  the  abundance  of  fish. 

The  Belot  seine  is  still  employed  for  the  capture  of  sardines.  ThU 
new  implement  can  be  worked  only  by  several  boats  in  company.  At 
Douarnenez  24  parties  with  48  seines,  instead  of  35  parties  with  80 
seines  in  1875,  took  part  in  1876  in  the  fishing  operations.  The  use  of 
these  implements  gave  rise  to  no  further  opposition ;  the  public  mind 
became  tranquilized  with  regard  to  their  use,  as  the  fishermen  better 
understood  the  advantage  and  disadvantage  of  their  use.  Owners  of 
vessels  had  some  difficulty  in  engaging  the  necessary  crews,  and  some- 
times were  not  able  to  continue  fishing  during  the  entire  season  for 
lack  of  men.  They  realized  considerable  profit,  but  the  share  of  the 
crews  that  fished  with  the  Belot  seine  was,  in  1876,  inferior  to  that  of 
boats  using  other  processes.  This  inferiority  is,  so  to  speak,  the  only 
cause  of  the  difficulty  of  recruiting,  and  this  explains  the  diminution 
in  the  number  of  vessels  using  these  seines. 
The  "Eyrand"  As  to  the  Eyraud  not,  which  is  also  used  in  taking  the  sardine,  some 
fishermen  who  have  persevered  in  its  use  have  obtained  excellent  re- 
sults. It  must  be  added,  however,  that  others  have  not  found  it  lo 
advantageous  and  have  therefore  abandoned  it. 

The  experience  of  1876  is  not  yet  sufficiently  conclusive  to  permit  oi 
to  reach  a  final  decision  as  to  the  value  of  nets,  with  regard  to  which 
the  opinion  of  fishermen  is  not  yet  formed.  Modifications  have  been 
introduced  in  the  course  of  the  year,  in  this  new  kind  of  instrument, 
and  one  of  the  most  active  fishermen  has  taken  out  a  patent  for  an  im- 
provement which  seems  to  be  appreciated. 

Messrs.  Morvan  &  Delassalle,  who  are  the  inventors  of  artificial 
hard  roe,  called  Dauamenez  roe,  have  altered  the  composition  of  their 
bait  by  making  it  consist  in  part  of  salted  fiour  and  a  small  quantity 
of  Norwegian  hard  roe,  but  this  new  composition  has  not  folly  realized 
their  expectations. 

On  the  other  hand,  M.  Ispa,  a  merchant  at  Donamenez,  has  invented, 


ttOt. 


Artificial  bait. 
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under  the  name  of  heterogeneous  hard  roe^  a  bait  composed  of  iourteaux       ^'^^^^  "^'^ 

(a  kind  of  cake)  and  oleaginous  grain  soaked  in  brine  or  sea- water,  titties. 

The  whole  is  prepared  with  a  mixture  of  one-fourth  part  of  Berlin  hard 

roe,  and  this  bait  is  sold  at  20  centimes  (4  cents)  per  kilo  (2.20  lbs.),  or   Sardine  flsbery. 

a  little  less  than  the  bait  of  Messrs.  Morvan  &,  Delassalle,  which  costs 

from  25  to  30  fr.  per  barrel  ($5  to  $6).    Each  barrel  contains  from  120 

to  130  kUos  (264  to  286  lbs.). 

These  two  preparations  were  used  in  1876.    The  favor  enjoyed  by  the 
heterogeneous  hard  roe  of  M.  Ispa  at  the  outset  continued  throughout  the    Bait. 
aeaflon. 

If  we  consider  the  number  of  barrels  of  hard  roe  of  all  kinds  used 
daring  the  last  fishing  season,  the  comparative  situation  of  the  cod  roe    Cod  roe. 
and  the  artificial  hard  rocs  will  be  as  follows : 

Barrels  of  cod  roe , 15, 000 

Barrels  of  artificial  roe 5,000 


Total 20,000 

The  consumption  of  artificial  hard  roe  represents,  therefore,  but  one-  Artificial  roc 
fourth  of  the  total  consumption,  and  in  this  one-fourth  the  number  of 
barrels  of  heterogeneous  roe  was  3,800  against  1,200  barrels  ouly  of  the 
so-called  Douamenez  roe  and  the  farioaceons  mixturo  of  M.  Morvan. 
According  to  these  figures  the  Ispa  roe  possesses,  in  the  opinion  of  the 
fisherman,  a  marked  saperiority  over  the  other  artificial  roes,  although 
the  comparative  experiences  of  the  cutter  Moustique  and  the  results 
obtained  by  the  house  of  Pellier,  of  Audiernc,  tend  to  show  that  this 
mperiority  is  merely  imaginary. 

From  these  comparisons  is  deduced  the  fact  that  the  happy  result  of 
the  appearance  of  these  new  kinds  of  bait  in  the  market  has  been  an 
influence  upon  the  price  of  the  hard  roe  of  the  cod,  which  comes  to  us 
almost  exclusively  from  Norway.  The  fall  in  the  price  of  this  roe  has 
rendered  it  possible  to  fit  out  a  certain  number  of  vessels  which  would 
have  been  idle  had  they  been  obliged  to  pay  the  old  prices  for  bait. 


Freeh  fish  (indicaied  by  the  name  of  ^^  other  kinds j^^  comprising  tarhois,  hrilU, 
soles f  flounders f  plaices,  rays,  red  mullet,  whiting,  conger,  lamprey^  stur- 
geons, etc,). 


rreah  fish. 
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*  By  these  firaros  is  shown  the  nnmlier  of  vessels  which  hAvo  boon  enga;;ed  in  the 
fishery  of  the  lierrinfc,  mackerel,  sanlino,  anchovv,  oyster,  mussel  other  shell-fish, 
crastocea^  and  shrimp.  These  boats  are  engaged  in  taking  these  different  fish  alter- 
nately. 

The  taking  of  fresh  fish  progresses  from  year  to  year  gradually,  it  is 
true,  but  constantly.  The  improvement  realized  in  1876  is  satisfactory, 
since  it  shows  an  increase  of  l,257//dl  kilos  (2,807,118  lbs.)  of  fish  and 
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French  mari-  an  increase  in  value  of  1,894,924  fr.  ($378,984.80).     These  improve- 
tutLs.     *"^        ments  in  quantity  and  value,  compared  with  each  other,  show  thai  the 

prices  of  fresh  fish  held  firm,  and  that  they  are  even  rising. 
Fresb  flsh.  The  fishery  of  fresh  mackerel  was  exceptionally  abundant  on  the  coast 

df  Brittany  in  1876. 

In  my  report  of  last  year  I  stated  to  the  minister  the  considerationa 
which  had  induced  the  marine  department  to  grant  subsidies  to  oertam 
fishermen  on  the  coast  of  Brittany  to  aid  them  in  constructing  vessels 
on  the  most  improved  model  and  of  a  heavy  tonnage,  suitable  for  fish- 
Siibventiuns  co  ing  in  the  open  sea.    The  department,  in  making  such  grants,  designed 
to  demonstrate  to  the  fishermen  of  Brittany  that  fishing  in  the  open 
sea,  under  favorable  conditions,  must  be  more  profitable  than  that  which 
they  habitually  practice  along  the  coasts  on  fishing  grounds  which  are 
exhausted  by  constant  fishing.    The  anticipations  of  the  department 
were  realized,  and  the  result  obtained  will  probably  afford  useful  in- 
struction to  the  fishermen,  and  also  to  many  persons  who  naturally  do 
not  now  dare  to  invest  their  capital  in  fishing  operations  in  associating 
themselves  with  experienced  and  courageous  seamen.    Thus,  the  model 
vessel  Amphitrite,  of  Croisic,  the  purchase  price  of  which  was  abont 
12,000  fr.  ($2,400),  gained  during  the  year  1876,  deducting  all  expensea, 
the  sum  of  5,347  fi*.  90  centimes  ($1,069.58),  or  nearly  50  percent,  on  the 
capital  invested,  which  was  of  course  highly  profitable.     Another  model 
vessel — that  of  Etel  (district  of  Auray) — which  has  not  yet  been  engaged 
for  a  full  year,  shows  also  excellent  results,  without,  however,  having 
reached  the  figures  realized  by  the  Amphitrite. 
Steam  tishing-     At  Rochelle  and  at  Teste,  the  steam  vessels  successfully  continued 
veasels.  their  operatitons  in  fishing  with  drag-nets.    In  the  former  of  the  abov«- 

mentioned  ports,  the  year  1876  saw  the  number  of  vessels  increased  by 
one,  which  makes  the  number  employed  there  five.  At  Teste,  the  im- 
provement shown  in  the  yield  is  due  in  a  great  measnit)  to  the  steam 
vessels  which,  by  the  rapidity  and  safety  of  their  navigation,  offer  sach 
advantages,  that  the  time  can  be  foreseen  when  the  drag-net  fishery  od 
the  coasts  in  this  district  will  be  no  longer  carried  on,  save  with  the  aid 
of  these  vessels. 

Four  madraquos  (large  tunny-nets),  recently  manufactured,  wen 
cast  into  the  sea  in  1876  off  the  shore  of  the  subarrondissement  of  Tou- 
lon, namely,  the  madragues  of  Brusq  and  of  Grand  Rouveaa  (district  of 
the  Seyne),  that  of  Giens  (subdistrict  of  Hydros),  and  finally  that  of  the 
Canoubiers  (district  of  Saint-Tropez).  These  fisheries  yielded  55,538 
kilos  (121,173  lbs.)  of  fish  of  various  kinds,  principally  tnnny,  represent- 
ing a  money  value  of  65,180  fr.  ($13,036).  They  employed  men,  engaged 
by  the  month  at  fixed  wages.  The  master-in-chief  received  from  100  to 
125  fr.  ($20  to  $25),  the  master  of  each  vessel  80  fr.  ($16),  the  seamei 
from  55  to  70  fr.  ($11  to  $14),  and  the  cabin-boy  45  fr.  ($9).  The  pria 
of  the  tunny  varied,  before  the  establishment  of  the  madragne  on  tk 
shore  of  the  department  of  Var,  between  2  fr.  50  centimes  (50  cents)  and 
4  fr.  (80  cents)  per  kilo  (2.20  lbs).  In  1876  the  maximum  price  was  1  fr. 
70  centimes  (34  cents)  per  kilo  at  Toulon,  and  1  fr.  40  centimes  (2S 
cents)  in  the  neighborhood  of  the  market.  The  minimum  price  was  1 
fr.  (20  cents)  per  kilo.  So  remarkable  a  fall  in  the  price  of  so  usefhl  aD 
article  of  food  could  not  but  exert  a  happy  influence  npon  the  welfitff 
of  the  people  living  near  the  sea.  Thus,  the  custom  of  pickling  the 
tunny,  which  for  more  than  thirty  years  had  been  abandoned  in  their 
families,  on  account  of  the  scarcity  of  this  fish,  is  again  come  into  use. 
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The  madragaes  nsed  in  1876  at  Cette,  at  Martigues,  and  at  Marseilles  .  French  man- 
took  170,855  kilos  (375,881  lbs.)  of  fish,  which  sold  for  231,502  fr.  hHSu^^^"^  **** 
($46,300.40). 

Finally,  the  season  of  1876  was  finished  under  conditions  as  satisfac-    Madraqae*. 
tory  as  posssible.    From  most  of  the  maritime  districts  it  is  reported 
that  the  condition  of  the  fishermen  is  visibly  improved,  owing  to  the 
good  yield  of  the  fisheries. 

The  statistics  of  the  maritime  fisheries,  as  well  as  of  the  river  fish- 
eries which  precede  them,  are  published  annually. 

I  have  the  honor  to  beg  the  minister  to  be  pleased  to  order  that  the    M.  DeBon. 
statistics  and  the  report  which  I  now  submit  be  published  likewise. 
(Signed)  Db  BON, 

Commis9ary-General  and  Director  of  ike  DepJrtmental  Service, 


Approved. 
(Signed) 


GICQUEL  DBS  TOUCHES. 
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Plate  I. — Sevres  vase,  awarded  to  "machines  of  exceptioT  al  merit,"  at  the  field  trials  of 

agricultural  implements  Fhrniitpieu. 

Plate  II.— Map— Field  of  Petit>Bourg;    trials  of  plows,  steam*plow8,  ditching-ma* 

chines,  etc It* 

PlateUI.— Map— Field  of  Marmont;  trials  of  reapers,  mowers,  etc 129* 

Figure  1. — French  wooden  mold-board  plow ST 

Figure  2. — Charrue  &  chaine.    P.  Dnrand,  Monterau,  France 2B* 

Figure  3. — ^Plow  mounted  with  avant-train.    Meixmoron  de  Dombaale,  Kancy,  Framoe       29* 

Figure  4. — Brabant  simple.    P.  Durand,  Monterau,  France 21* 

Figure   5. — Brabant  plow.body,  view  on  mold-board  side 21* 

Figure  6. — Brabant  plow-body,  view  on  land  side 21' 

Figure  7.— Brabant  plow,  view  of  separate  pieces  of  body 22* 

Figure  8.— Brabant  plow,  view  under  the  body  22' 

Figure   0.— One- wheeled  plow.    E.  Bodin,  Bennes,  France 22* 

Figure  10.— Large  two-wheeled  plow,  with  Jointer.    The  same S* 

Figure  11.— Two- wheeled  plow.    Lowcock  &  Barr,  Shrewsbury,  England 23* 

Figure  12.— "Bridle"  pattern  wheel  plow.    Richard  Homsby  &,  Sons,  Granttiam,  Eng- 
land        2f 

Figure  13.— Revolving  mold-board  plow.    Corbet  &  Peele,  Shrewsbnry,  England 21* 

Figure  14.— Michigan  rod-beam  plow.    Gale  Manufacturing  Company,  Albion,  Midi. . 

Figure  15.— Movable-point  plow.    C.  GuiUanx,  Segr6,  France S* 

Figure  16. — Single  plow.    Meixmoron  de  Dombaale,  Kancy,  France 26* 

Figure  17. — Iron-beam  plow.    Deere  &  Co.,  Moline,  HI 36* 

Figure  18.  —Center-lever  plow.    A.  Speer  &  Sons,  Pittsburgh,  Pa 2? 

Figure  19.— Reese  combination  plow.    A.  B.  Farquhar,  York,  Pa S* 

Figure  20. — French  toume-oreille.    Delahaie-Taillenr  &.  Bijac,  Lianoourt,  France 29* 

Figure  21.— French  toume-oreille,  shifting  socket-piece  and  mold-board 2f 

Figure  22. — Toume-oreille.    Meixmoron  de  Dombasle,  Nancy,  France 2f 

Figure  23.— Turning  mold- board  plow.    Bruel  Fr^res,  Moulins,  France V 

Figure  24.— Hillside  plow.    A.  Speer  &,  Sons,  Pittsburgh,  Pa »• 

Figure  25— Brabant  double  plow.    C.  Guillaox,  S6gre,  France J'* 

Figure  26.— Brabant  double  plow,  with  sklm-oolter.    Delahaie-Taillenr  &  B%]ao,  Liaa- 

couri,  France M* 

Figure  27.— Brabant  double  plow,  with  subsoil  talons.    The  same ^ 

Figure  28. — Brabant  double  plow,  with  skim-shares.    The  same ^ 

Figure  20.— Skim-shares S* 

FigureSO. — ^Subsoil-plow.    J. M. Gamier, Redon, France 51' 

Figure  31.— Brabant  subsoil-plow M* 

Figure  32.— Subsoil-plow.    E.  Bodin,  Rennes,  France 5? 

Figure  33.— Subsoil-plow.    C.  GuiUeux,  Segr6,  France  ^ 

Figure  34.— Sayn's  scarifier.    C.  L.  Bourdin,  Paris,  France *• 

Figure  35.— Mole  plow.    Meixmoron  de  Dombaale,  Nancy,  France ** 

Figure  86.— Mole-plow.    Delahaie-Tailleur  &,  B%)ao,  Lianconrt,  Fnmoe ^ 

Figure  37.— Draining  plow.    Meixmoron  de  Dombaale,  Kanoy,  Fraaoe ^ 

Figure  Sa-Trenching  plow.    Billot S? 

Figaro  39.~Ridging  plow.    C.  Guilleux,  Segr6,  France ** 
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Figure  40.— Ridging  plow.    E.  Bodin,  Rennes,  France 88* 

Figure  41.— Clearing  plow.    Delahaie-Tailleur  &  Bf^ ac,  Lianoonrt,  France 39* 

Figure  42.— Gilpin's  sulky  plow.    Deere  &  Co.,  Moline.  Dl 40* 

Figure  43.— Bisoc.    Meixmoron  de  Dombasle,  Nancy,  France 41* 

Fi;;nro 44.— Gang-plow.    Deere  &Co.,  Molino.Ill 43 

Figure  45. — Bisoo.    £.  Bodin,  Rennes,  France 44* 

Figtiro  4G.— Bisoc.    Delahaie-Tailleur  &  Bi\|ao,  Liancourt,  France 45* 

Figure  47.— Double-furrow  plow.    Ransomes,  Sims,  &  Head,  Ipswich,  England 45* 

Figure 48.— Ditto.    Thesame 48* 

Figure  49.— Oisoc  double.    Delahaie-Tailleur  &,  B^Jac,  Liancourt,  France 46* 


;* 


Figure  50. — Cbamio  h  trois  socs.    The  same 4' 


'* 


Figure  51  .—Three-furrow  plow  (position  at  work).    Ransomes,  Sims,  &,  Head,  Ipswich, 

England 47* 

Figure  52.— Ditto  (position  out  of  the  ground).    Thesame 48* 

Figure  53.— Leveling  implement,  with  5  plows.    Delahaie-Tailleur  Sc  B{\jac,  Liancourt, 

France 48* 

Figure  54.— Potato-digger  (simple  effet) 4©* 

Figure  591—Potato-digger  (double  effet) 50* 

Figure  50.— Potato-digger.    Penney  &  Co.,  Lincoln,  England 60* 

Figure  57.— Potato-digger.    A.  Speer  &.  Sons,  Pittsburgh,  Pa 51* 

Figure  58.— Beet-puller 51* 

Figure  59.— Beet  puller.    Delahaie-Tailluer  &  Bajao,  Liancourt,  France 61* 

Figure  60.-1.  Fork  of  beet-puller.    2.  Share  of  potato-digger 52* 

Figure  61. — Beet-root  puller.    Delahaie-Tailleur  Si,  B.'vjac,  Liancourt,  France 52* 

Figure  62.— Beet-root  digger.    Thesame 52* 

Figure  63. — Double-engine  steam-plowing  tackle.    John  Fowler  &,  Co.,  Leeds,  England .  65* 

Figure  64.— Stcam-plo^  ing  engine.    The  same 66* 

Figure  65. — Rope-porter.    The  same 67* 

Figure  66. — l/ocomotive  for  the  double-engine  system.    Aveling  &.  Porter,  Rochester, 

Enghind 67* 

Figure  67. — Farmer's  engine  for  all  purposes.    James  &,  Frederick  Howard,  Bedford, 

England 68* 

Figure  G8. — Single-engine  and  headland- anchor  plan  of  installation 70* 

Figure  69.— Engine  with  two  winding-drums.    John  Fowler  &  Co.,  Leeds,  England 70* 

Figure  70. — Movable  headland  anchor.    The  same 71* 

Figure  71. — ^Agricultural  locomotive.    Aveling  &,  Porter,  Rochest«r,  England  72^" 

Figure  72. — Roundabout  plan  of  instnllation  73*" 

Figure  73. — Windlass  for  the  roundabout  system.    John  Fowler  &,  Co.,  Leeds,  Eng- 
land   74* 

'Figure  74. — Anchor  for  the  roundabout  system.    Thesame 74* 

Figure  75. — Portable  engine  and  rear  windlass  for  the  roundabout  system.    J.  &  F. 

Howard,  Bedford,  England 75* 

Figure  70. — Roundabout  system,  with  detached  windlass.    Barford  &  Perkins,  Peter- 
borough, England 76* 

Figure  77. — Roundabout  system,  engine,  and  windlass  combined.    The  same 77* 

Figure78. — Self-acting  and  self-moving  anchor.    The  same 77* 

Figure  79. — Howard's  roundabout  tackle.    E.  Bodin,  Rennes,  France 78* 

Figure  80. — ^Engine  and  windlass  for  the  roundabout  system.    A.  Debains,  Saint-Remy, 

France 79* 

Figure  81. — Installation  of  the  roundabout  system  of  A.  Debains,  Saint-Remy,  France.  80* 

Figure  82.— Six-ftirrow  balance-plow.    John  Fowler  &  Co. ,  Leeds,  England 81* 

Figure  83. — Three-furrow  balance-plow.    B.irford  &.  Perkins,  Peterborough,  England . .  82* 

Figure  84.— Plow  and  subsoiler.    J.  &  F.  Howard,  Bedford,  England 83* 

Figure  85. — Steam-grubber.    John  Fowler  &  Co.,  Leeds,  England 83* 

Figure  86. — ^Double-action  steam-cultivator.    J.  &,  F.  Howard,  Bedford,  England 84* 

Figure  87. — Turning  cultivator.    John  Fowler  &,  Co.,  Leeds,  England 84* 

Figure  88.— Turning  harrow.    Thesame  86* 

Figure89. — Steam-hnrrow.    Thesame 86* 

Figure  90. — Combined  harrow  and  seeder.    The  same 87* 

Figure  91.— Steam-roller.    Thesame 87* 

Figure  92. — Disking  machine.    The  same 88* 

Figure 93.— Draining-plow.    Thesame 88* 

Figure 94.— Keclaroation  plow.    Thesame 89* 
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Figiire  95. — French  horse-hoe.    Oelahaie-Tailleur  &  Bqjac,  Lianoonrt,  France . .  90* 

Figaro  96.— -French  horse-hoe.    Meixmoron  de  Dombasle,  Naacy,  France 91* 

Figure  97.— Extirpateur.    E.  Bodin,  Bennes,  France 91* 

Figure  98.— English  leTer-cultivator.    Corbett  &  Pealo,  Shrewsbury,  England 9S* 

Figure  99.— Scarifier.    B.  Breloux,  Nevers,  France 9P 

Figure  100.— "Peerless"  cultivator.    Deero  &  Co.,  Molino,  111 98* 

Figure  101.— Five-tine  horse-hoe  and  grubber.    Corbett  &.  Peele,  Shrewsbury,  England  93* 

Figure  102.  —Flexible  harrow.    ^  Puzenat,  Bourbon-Lancy,  France  95* 

Figure  103.— Harrow  with  handles.    Picksley,  Sims,  &  Co.,  Leigh,  England 98* 

Figure  104.— narrow  with  handles,  tine,  and  frame.    The  same 96* 

Figure  105.— Chain  harrow.    The  same 97» 

Figure  106.— Flexible  chain-harrow.    J.  &  F.  Howard,  Bedford,  England 98* 

Figure  107.  -  Clod-crusher.    Lowcock  &  Batr,  Shrewsbury,  England 99* 

Figure  108. — *  *  Excelsior "  clod-crusher.    Picksley,  Sims,  &  Co.,  Leigh,  England 109* 

Figure  109.— Crosskill  clod-crusher.    £mile  Puzenat,  Bourbon-Lancy,  Franco IW* 

Figure  110. — Clod-crusher  and  compressor.    Demarly  Pdre  &,  Fils  Sl  Fouquart,  Origny- 

Saint-Benotte,  France 101* 

Figure  111.— French  grain-drill.    T.  Gautreau,  Dourdan,  Franco 108* 

Figure  112.— Grain-drilL    James  Smyth  &,  Sons,  Peasenhall,  England 104* 

Figuro  113.— Kuhn's  grain-drill.     Farmer's  Friend  Manufacturing  Company,  Dayton, 

Ohio 105* 

'  Figure  114.— Kuhn*s  grain-drilL    Force-foed.    The  same    W* 

Figure  115. — Shlftable feed-movement  of  grain-drilL    T.  Gnutrean,  Douzdan,  Franco..  KfT* 

Figure  116. — ^American  change- wheel  arrangement 108* 

Figure  117.— Telescopic  seed-tube.    J.  Smyth  Sc  Sons,  Peasenhall,  England lOS* 

Figure  118.— Turnip  and  beet  seed  drill.    Corbett  &.  Peele,  Shrewsbury,  England    1(^ 

Figure  11 9.— Grain  and  seed  drill.    C.  Guilleux,  Segr6,  France 110* 

Figure  120.— Broadcast  seeder.    J.  Smyth  &  Sons,  Peasenhall,  England  Ill* 

Figure  121. — Seed  sower.    Rasmusscn,  Stubbekjoblng,  Denmark Ill* 

Figure  122. — Seed  sower  on  cross-axlo.    Thesame 112* 

Figure  123.— Broadcast  seeding  barrow.    Hunt  &  Tawell,  Halstead,  England 117* 

Figure  124. — French  broadcasting  plate  lU" 

Figure  125.— Broadcast  seeder.    J.  Pemollet,  Paris,  France 113* 

Figure  126.— Broadcast  seeder  in  uso.    Thesame 113* 

Figure  127.— Combined  drill  and  fertilizer.    Farmer's  Friend  Manufacturing  Company, 

Dayton,  Ohio 11<* 

Figure  128. — Fertilizer-sower.    L.  P.  Josse,  Ormesson,  France US* 

Figure  129. — Combined  beet-seed  and  fertilizer  drill.    James  Smyth  &  Sons,  Peasenhall, 

England US' 

Figure  130. — ^Beet-seed  planter.    The  same US* 

Figure  131.— Cup-feed 117» 

Figure  1 32.— Brush-wheol  feed 117* 

Figure  133.— Proven9al  plow-drill.    L.  Magnan,  Aix-en-Provence,  France  117* 

Figure  134.— Eayonneur  or  marker.    E.  Bodin,  Konnev,  France 118* 

Figure  135.— Seed  planter ." 118* 

Figure  136.— Seed  planter 119* 

Figure  137.— Hand  seed  drill 119* 

Figure  138.— Binding  reaper,  rear  view.    C.  H.  McCormick,  Chicago,  HI 124* 

Figure  139.— Binding  reaper, front  view.    Thesame 12t* 

Figure  140.— Binding  reaper.    Walter  A.  Wood,  Hoosick  Falls,  X.  Y 1» 

Figure  141. — Binding  reaper.    D.  M.  Osborne  &,  Co.,  Canton,  Ohio .   .     132* 

Figure  142. — String-binding  reaper.  Johnston  Harvester  Company,  Brock  port,  N.  Y  . .  1^ 
Figure  143.— Bfaiding-stlck lag- 
Figure  144. — Lapparent's  automatic  tie I3r 

Figure  145. — Single-wheel  sweep-rake  reaper.    Johnston  Harvester  Company,  Brock- 

port,N.Y 142* 

Figure  146. — Whitcley's  "Champion  "  sweep-rake  single-wheel  reaper.   Warder,  Mitch- 
ell, &  Co.,  Springfield,  Ohio US' 

Figure  147.— '•  Progress  "  selfraker.    R.  Homsby  &  Sons,  Grantham,  England  145' 

Figure  148. — Sweep-rake,  single- wheel  reaper.    J.  &,  F.  Howard,  Bedford,  England ^W 

Figure  149. — ^Dropper.    J.  Gumming.  Orleans,  France 147* 

Figure  150.— Single-horse  reaper.    Walter  A.  Wood,  Hoosick  Falls,  Hf.Y 149* 


* 
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Figure  151.— Wbiteley's  "New  Champion"  mower.    Warder,  AliichoU,  &,  Co.,  Spring- 
field, Ohio 150* 

Figure  152.— Whiteley's  "New  Champion  "  mower,  workiog  movement 151* 

Figure  153.— Whiteley's  "New  Clmmpion "  mower,  oscillating  cog-gear 152* 

Figure  154.— One-horse  mower.    Walter  A.  Wood,  Hoosick  Falls,  N.  Y 152* 

Figure  155.— "  New  Buckeye  "  mower.    Aultman  &  Co.,  Canton,  Ohio 153* 

Figure  156.— "Eagle  "mower.    Wm.  Anson  Wood,  Albany,  N.  Y 153* 

Figure  157.—"  Paragon  "  mower,    li.  Homsby  &  Sons,  Grantham,  England 154* 

Figurel58. — "La  Fran9ai8e"  mower.    J. Camming, Orleans, France  155* 

Figure  159. — Steam  reaper.    Aveling  &  Porter,  Bochester,  England 158* 

Figure  160.— Horse-rake.    C.  Guilleuz,  Segr6,  France 160* 

Figure  161.— Riding  horse-rako.    LhniUier,  Dljan,  France 161* 

Figure  162.— Self-dumping  riding  horse-rake.    J.  &  F.  Howard,  Bedford,  England 161* 

Figure  163.— Self-dumping  riding  horse-rako.    System  of  a^J^Btingtcclh.    The  same..  162* 

Figure  164.— Walking  hay-rake.    The  same 163* 

Figure  165.— Turning  rake.    Riches  &  Watts,  Norwich,  England 163* 

Figure  166. — Reversible  horse-rake 164 

Figure  107.— Hollingsworth  horse-rake.    John  Dodd,  Dayton,  Ohio 165* 

Figure  168.— Double-acting  hay-tedder.    C.  Guilleux,  Segru,  Franco 166* 

Figure  160.— Hay-tedder.    J.  &  F.  Howard,  Bedford.  England 166* 

Figure  170. — One-horse  overhead  horse-power.    T.  Gautreau,  Dourdan,  France 167* 

Figure  171. — Vertical  horse-power  with  overhead-rod.    The  same 168* 

Figure  172. — Overhead  columnar  horse-i>ower  with  band-wheel.    The  same 168* 

Figure  173.— Horse-power  with  ground-rod.    The  same 169* 

Figure  174.— Hand-thrashing  machine.    Texier  &  Filji,  Vltr6,  Franco 172* 

Figure  lir*. — One  horse-power  thrasher.    T.  Gautreau,  Dourdan,  France 172* 

Figure  176. — Portable  thrasher  and  mounted  horse-power.    The  same  174* 

Figure  177. — First-class  thrasher.    Ruston,  Proctor,  &  Co.,  Lincoln.  England 175* 

Figure  178.— Oblique-slotted  beatei  for  thrashers.    G6rard  &.  Fils,  Yiorson,  Franco 176* 

Figure  170. — Band-cutting  and  self-feeding  apparatus.    Marshall,  Sons,  &  Co.,  Gains- 
borough, England 176* 

Figure  180.— Automatic  feeder.    Ruaton,  Proctor,  &,  Co.,  Lincoln,  England 177* 

Figure  181.— PUn  of  safety  feeder.    The  samo 178* 

Figure  182. — Straw-stacker,  rigged  for  use.    Marshall,  Sons,  Sc  Co.,  Gainsborough,  Eng- 
land   179* 

Figure  183 —Straw-stacker,  folded.    Thesame. 170* 

Figure  184. — ^Complete  English  thrashing  apparatus 180* 

Figure  185  — Section  of  straw-burning  engine  furnace.    Ransomes,  Sims,  &  Head,  Ips- 
wich, England 181* 

Figure  186. — Straw  burning  engine.    The  same 181* 

Figure  187. — Straw-burning  portable  engine.    Ruston,  Proctor,  &,  Co.,  Lincoln,  England .  182* 

Figure  188.— Huller  for  clover,  lucem,  etc.    Brouhot  &  Co.,  Vierzon,  France 183* 

Figure  189  —Aspirating  winnower.    A.  Girardin,  ^tampes,  France 187* 

Figure  190. — Grain-cleaner  and  separator.    Robert  Boby,  Bury  Saint  Edmunds,  Englan<l  188*^ 
Figure  101. — Adjustable  rotary  screen,  with  stono  separator.    Penney  &,  Co.,  Lincoln, 

England 189* 

Figure  192.— A<\ju8table  rotary  screen,  with  stono  separator,  dismounted,  ressorts  ext6- 

rieurs.    Thesame 190* 

Figure  193. — Adjustable  rotary  screen,  with  stone  separator,  dismounted,  ressorts  int6- 

rieurs.    Thesame 190* 

Figure  194.— Riddle  sorter.    J.  Pemollet,  Paris,  Fiance 191* 

Figure  195. — Grain  sorter.    J.  Marot,  Aln6,  Niort,  France 193* 

Figure  190. — Grain-sorter,  dented  plate.    The  samo 194 

Figure  197. — Grain-sorter,  dented  and  perforated  plate.    The  same 195 

Figure  198. — Barley-sorter  for  breweries.    The  same 195 

Figure  199.— Sifting-soiling-separator.    L.  E.  Caram^a-Maug^,  Paris,  France —  196* 

Figure  200.— Stone-cleaner,  Hignette,  Paris,  France 108^ 

Figure  201. — Aspirating  stone-cleaner.    The  samo 199* 

Figure  202.— Straw-cutter.    Richmond  ^  Chandler,  Salford,  England 200* 

Figure  203.— Grain-flattener.    E.  fiodin,  Rennes,  France 203* 

Figure  204.— Grain-crusher,  Richmond  Sc  Chandler,  Salford,  England 204* 

Figure  205.— Biddeirs  oats  and  beans  kibbler.    Maldon  Iron  Works,  Maldon,  England  .  204* 
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Figure  200.— Oil-  cake  breaker.    Corbett  &  Peele,  Shrewsbiiry,  EngLaad VHf 

Figure  207.— Root- washer.    £.  Bodin,  Rennes,  France 20(5* 

Figure  208. — Root-washer.    J.  Pemollet.  Paris,  France 206* 

Figure 209.— Potato-assorter.    Pennoy&  Co., Lincoln, England 207* 

Figure  210.— Root-cutter,  E.Bodin^Rennes,  France. aos* 

Figure  211.— Root-cutter.    Hunt  ^Tawell,  Halstead,  England , 1f» 

Fignre  212.— Root-cutter,  toothed  knife.    The  same aS" 

Figure  213. — Double-acting  root-cutter.    Pick8lc3%  Sims,  &  Co.,  Leigh,  England 210' 

Figaro  214.— Root-shredder.    Maldon  Iron  Works,  Maldon,  England 2W 

Figure 215.— Root-cutter.    Pinel, Thilen-Vezin, France 211* 

Figure216. — Root-cutter, frusto-conioal  cutter.    Thesame    2U- 

Fignre  217. — ^Portable  cooking  apparatus.    L.  Beanme,  Boulogne,  France 212^ 

Figure  218.— Agricultural  caldron.    A.  Fouch^,  Paris,  France 213* 

Figure  219.— Agricultural  boiler.    Bodin,  Rosi6res,  France 213* 

Figure  220. — Steam-cooking  apparatus.    Richmond  Sc  Chandler,  Salford,  England  214^ 

Figure  221.— Vineyard  plow.    Moreau-Chaumier,  Tours,  France 216' 

Fignre  222. — D6chaussouse.    Renanlt-Gouin,  Saintc-Maure,  France 216* 

Figure  223.— Rechausseuse.    The  same 21? 

Figure  224.— Plow  for  hlUy  ground.    Moreau-Chaumier,  Tours,  France  21? 

Figure  225. — Vineyard  plow.    Renault-Gonin,  Sainto-Maure,  Franco 21? 

FigUTO  2'-6. — Double  mold-board  plow.    Moreau-Chaumier,  Tours,  France 21S' 

Figure  227. — Gang-plow  for  vineyards.    Renault-Gouin,  Sainte-Maure,  France 218* 

Figure  228.— Vineyard  plow  of  Burgundy.    Thesame 219' 

Figure  229. — ^Vineyard  horse-hoe.    Souchn-Pinet,  Langeais,  France 219' 

Figure  230. — Vineyard  harrow.    The  same 219* 

Figure  231. — Scraper  and  rake.    Renanlt-Gouin,  Sainte-Maure,  France 220* 

Figaro  232. — Machine  for  crushing  and  stalking  grapes,  longitudinal  vortical  section, 

P.  M.  J.  Chavanette,  Font-cnay-aux-Roses,  France 221* 

Figure  233. — Machine  for  crushing  and  stalking  grapes,  transverse  section.    The  same  222* 

Fignre  234. — Grape-crusher.    Meixmoron  do  Dombasle,  Nancy,  France 223* 

Figuro  235. — Grape-mill.    E.  Mabillo  Frdres,  Amboise,  France 223* 

Figure236.— Cider  or  oil  press.    Thesame 23^ 

Figure  237. — Constant  movement  for  agricultural  presses.    E.  Bodin,  Reunes,  France . .  US' 

Figure  238. — Throe-speed  mechanism  of  apple-press.    F.  Marmonier,  Fils,  Lyons,  France  22? 

Figure  239. — Lever  differential  press.    Tho  same 22? 

Figure  240. — Wine  and  cider  press.    H.  David,  Orleans,  France 225* 

Figure  241. — Hydraulic  press.    Mannequin,  Troycs,  France '. 225* 

Figure  242.— Hydraulic  oil-press.    The  same 229" 

Figure  243.— Combined  screw  and  hydraulic  press.    Cassan,  Fils,  Jallieu,  France 2^' 

Figure  244.— Wine  and  cider  press.    Quillet,  Paris,  France 2^' 

Fignre  245. — ^Wine  and  cider  hand-press.    Thesame 232* 

Figure  246.— Toggle-press.    Samain,  Blois,  France  232* 

Figure  247. — Toggle-press,  caisson,  tunpon,  and  barrel.    Tho  some 233* 

Figure  248. — Trussing-press.    J.  Guilhem,  Toulouse,  I^ranco 23C 

Figuro  249. — Trussing-press.    The  same 2S7' 

Figure  250.— Fori^e-press.    P.  Guitton,  Corbeil,  France 23? 

Figure  251. — ^Ration-press.    The  samo 38* 

Figuro  252.— Hedge-cutter.    R.  Homsby  Sc  Sons,  Grantham,  England 239* 

Figure  253. — Harvesting  by  the  electric  light,  France 241* 

Figure  254.— Plan  of  twin  silos.    Auguste  GofEstrt,  Bartin,  France 24? 

Figure  255.— View  of  silos.    The  samo 24?* 

Figure  256.— Empty ing  a  silo  by  vertical  slicing '2^ 

Agricultural  Society  of  Franco  awarded  prizes  for  live  stock  shown  at  the  Exposition 396 

for  best  beef-producing  cattle ?!• 

draft-oattle 31T 

milking-cattle 313 

mutton  sheep,  native-bred 338 

foreign 321 

swine 331 
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[NOTB.— 'IfacAintfry,  impUmenU,  etc.,  u§&d  in  agriculture  are  indexed  under  Mftohinery:  agri- 

cnltnral. 
AffrieuUural  methode,  produete,  etc.,  and  live  ttoek  are  indexed  in  detail  under  the  titlee  qf  the 

couniriet  eoneidered,  viz  .- 

Arabia,  Germany  (with  Roamanla, 

Argeotino  Republic,  individual  atatea),  Russia  (with  Finland), 

Austria-Hungary  (with  Great  Britain  (with  Sorvia, 

provinces),  colonies),  Spain, 

Barbary,  Greece,  Sweden, 

Belginm,  Itfdy,  Switzerland, 

China,  Netherlands,  Syria, 

Denmark,  Norway,  Turkey. 

Egypt,  Persia,  United  States  (with 

France  (with  Algeria),  Portugal,  individual  States). 

See,  €Ueo,  Education:  Fuel:  Horticulture:  Operatives.] 

clasaiflcationa  of  exhibits  (Group  Y,  classes  69,73) 258 

Rrpobton  "Aobicultubb,"  by  John  J.  Woodmak 257-290 

•'Live  Stock,"  by  Samuel  Dybabt 301-341 

inadequate  provision  for,  in  the  Exposition 120, 250 

exhibit  by  the  United  States  inadequate 259,260,305,825 

statisticid  tables- 
production  of  cereals  in  European  countries 290,299 

United  States 296 

per  acre,  in  European  countries 297 

per  inhabitant,  in  European  countries 297 

United  States 297 

m'anureby  domestic  animals 269 

number  of  domestic  animals  in  European  countries 304 

United  States 301 

systems  of  cultivation — 

ensilage  of  maize  and  green  fodder 243-254 

rotation  of  crops 268,269-271,274,276,277,285,288,280 

steam-cultivation  (tee,  aho,  Machinery :  agricultural) 83, 53-62, 69 

use  of  fertilizers 114,115,239,268,280,270,271,279,305,313 

ammonia,  sulphate 115 

compost 268, 269 

guano 268,269 

marl 116,270,271 

phosphates 246^268,269 

soda,  nitrate 115 

stable  manure 115,239,253,268,269 

production  per  animal 246, 268, 209 

products~[NoTE.— jSueft  of  thete  products  as  are  prefixed  by  an  asterisk  (*)  are  further  in- 
desred  tinder  Horticulture :  products] — 

*  apples  (Me  IVuits). 
barley  (eee  cereals). 

*  beans  (eee  leguminous  plants). 

*  beets  {see  roots), 
buckwheat  (eee  cereals). 

*  cabbage  (eee  esculent  vegetables), 
cameline  (eee  oleaginous  plants). 

*  carrots  (see  roots). 

*  cauliflower  (fee  esculent  vegetables). 

cereaU 139,261-263,266,271,274.296,297,298,299 

separated  from  one  another  in  rotation  of  crops 260 

barley 196, 262, 268, 270, 274, 276, 277, 278, 279, 280, 281 ,  282, 285, 286, 287, 288, 289, 290, 291, 

292,293,296.297,298,209 

buckwheat 268,275,278,279,282,286,287,288,289,290,296,297,298,209 

com  (maize) 44, 61, 64, 93, 115, 246, 247, 280, 263, 266, 275, 276, 278, 280, 281, 282, 286, 287, 288, 

289, 290, 291, 292, 293. 206. 297, 298, 290 

grown  as  feed  for  stock 93.201,205,243-254,263 

millet 263,275,278,280,282,286,287,288,289,200,291,296,297 

oats 115, 185, 196, 262, 266, 270, 274, 275, 276, 277, 278, 279, 280, 281, 282, 285, 287, 288, 289, 290, 

291,202,206,297,208,200 
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products- 
cereals — 

rice 280,281 

rye ...  .198, 252. 202, 274, 276, 277, 278, 279, 280, 281, 282, 286, 286, 287, 288, 288, 200, 291, 293, 2M^  297. 

298,290 

wheat 115, 196, 250. 261, 202, 271, 272, 274, 276, 277, 278, 279, 280, 281, 282, 285. 288, 287, 288, 289, 

290. 291, 292, 293. 296|  297, 298, 291 

chestnuts .       284 

♦chicory 2B8 

coffee 280,291,2n 

colza  (ne  oleaginous  plants) .  * 

♦com  (see  cereals). 

esculent  vegetables 280, 282,  SH 

'cabbage 272 

♦cauliflower 278 

kale 271 

flax  (ne  textiles). 

♦firuits- 

dried,  canned,  etc  (tee  mannfiftctnres,  bekno) . 

♦apples 225.236,227 

♦grapes 216, 221, 251, 266, 275, 276, 278, 286, 2B 

grasses 89,264.265,270,271,274,278,279,285,291,294  a 

hemp  (see  oleaginous  plants ;  also,  textiles). 

honey 279,» 

hops 264,273.275,278,281 

kalo  (see  esculent  vegetables). 

leguminous  plants — 

♦beans 264, 268, 269, 270, 271, 273, 274. 275, 277, 278, 279, 282;  281 

us  feed  for  stock 364,91 

lentils 280.281,38! 

♦pease 268,268,273,275,277,278,281 

as  feed  for  stock 263,273 

vine,  for  fodder tO^tH 

linseed  (see  oleaginous  plants). 

maize  (see  cereals :  com). 

mangold- wurzel  (see  roots). 

millet  (see  cereals). 

oats  (see  cereals). 

oleaginous  plsints — 

cameline 281 

colza 264,981 

hemp 246.264,275^23 

linseed 981 

olives 264, 275. 276, 279;  981 

poppy » 

rape 264,91 

olives  (see  oleagioous  plants). 

♦onions  («««  roots). 

♦pease  (see  leguminous  plants). 

poppy  (see  oleaginous  plants). 

*  potatoes  («ee  roots). 

♦radishes  (see  roots). 

rape  (see  oleaginous  plants). 

rice  (see  cereals). 

roots— 

♦beets 88,89,48,50,61,53,«l,115.247,264.275k284» 

for  sugar 49, 50, 51, 247,  SK 

feed  for  stock 24I,!*' 

♦carrots 272,3fi 

feed  for  horses 2J? 

mangold- wurzel 27!;2!3 

feed  for  cattle 272,9?' 

♦onions 2B 

♦potatoes 115, 264, 268, 270, 275, 276, 277, 278, 279, 280, 281, 282. 263, 288. 280. 281, 299;  2981 981 
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pro<lact«— 
roots— 

*radi8hM 282 

•turnipt 272,270,282 

feed  for  stock 272,279 

rye  {»ee  cereals). 

sorgham 278 

sugar-cane 61,64,291,292 

tea 291 

textiles — 

flax 264, 260. 275, 278, 279, 288, 2i2 

flax-seed  cake  fed  to  stock 205 

hemp 246,264,275,278 

tobacco 115,264,275,276,291,292 

*  turnips  (tee  roots), 
wheat  (see  cereals), 
manufactures — 

alcohol 49,51,283 

arrowroot 280,287 

beet-root  sugar .'.49,51,268,275,283 

cassava 280 

cider 221,225,226,227 

flour , 287 

fruits,  canned 286 

dried 279,291 

raisins 279 

macaroni 279,280,287 

malt 188 

oU .  230 

olive. 275,276,280,286 

for  preserving  flsh 424, 432, 438, 440, 478i  479 

sugar 291,292,293 

tapioca ; 280,287 

TermiceUi 279,280,287 

wax 280 

vdne 216,221,223,225.275,286 

live  stock- 
exhibition,  grounds  devoted  to  the  303,380,393 

of  cattle 305-310 

dogs 328,329 

horses 330-340 

poultry 305,326,327 

rabbits 305,327 

sheep 305,310-325 

8  wino 305, 325, 326 

prizes  awarded 305 

for  cattle 309,310,313,317 

number  and  amount 319 

for  French  cattle 319 

foreign  cattle 319 

horses 337 

amount 341 

sheep 320, 321 

number  and  imiount 325 

for  French  sheep 325 

foreign  sheep 325 

swine  .   326 

selection  of  the  j ury . .  i 341 

principles  of  breeding  best  understood  in  England 340 

likely  to  be  improved  by  the  Exposition 341 

soiling  vemtg  pasturing 239, 305, 313 

domestic  animals — 
asses  and  mules — 

number  in  European  countries 304 

United  States 304 

35  P  B— VOL  6 
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live  stock — 

domestic  animals — 
cattle- 
number  in  European  countries SM 

United  States 314 

varieties  of— 

greatest  number  of,  over  exhibited 318,319 

Aldemey  (Channel  Islands,  Great  Britain) 311,313,315 

Guernsey ; 311 

Jersey 311 

Angus  or  Aberdeen  (ScotUund) ...  .  309,310 

Ayrshire  (Scotland) 284,310 

Ba^adaise  (France) 31B 

Breton  ( France) 315,  S16 

Channel  Island  (tee  Aldemey). 

Charolaise  (France) 316,317 

Danish 313,314 

Devon  (England) 9BA,3i& 

Durham  or  short-horn  (England) 284, 305-307, 311, 31S,  311 

Flemish  ( Netherlands) 313 

Galloway  (Scotland) 3W,31i 

Graronnaise  (France) 3B 

Guernsey  {tee  Aldemey).  * 

Hereford  (England) 307,3* 

HoUandaise  or  Holstein  (Netherlands) 284, 311, 312, 313, 313. 3M 

Italian 314 

Jersey  (»ee  Aldemey). 

Kerry  (Ireland) 311 

Kyloe  or  West  Highland  (Scotland) 18 

Limousin  (France) 317 

Long-bom  (England) 3B 

Normandy  (France) 314,315 

Parthcnaise  (France) t& 

Salers  (France) 3l6 

Short-horn  (fee  Durham). 

Suffolk  (England) » 

SusHcx  (England) US 

Welsh 3C 

West  Highland  (tee  Kyloe). 
working-cattle— 
cows — 

France tS 

Switzerland HI 

oxen— 

in  Algeria » 

France - 3U,3r 

Hungary 3M 

Italy IH 

Sweden  » 

Switzerland S^ 

dogs — 

exhibition  of S8^0 

less  appreciated  in  the  United  States  than  in  Europe 39 

varieties  of— 

buUdog 391 

hounds *9 

beagle 9 

deerhound,  Scotch 88 

greyhound 3!> 

Algerian 39 

mastiff © 

Newfoundland 3S 

poodle C 

Saint  Bernard 39 
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FRICULTURE— Continaed.  Pag& 

live  stock — 

domestic  animals- 
dogs— 
varieties  of— 

shepherd  dogs 828,829 

Scotch  collie 329 

necessary  in  sheep-raising  in  Europe 328 

sporlmgdogs 328,329 

pointers 329 

retrievers 329 

setters 329 

spaniels 329 

terriers 328,329 

English 329 

Skye 329 

goats — 

nnmher  in.  Enropean  countries 304 

horses- 
number  in  European  countries 304 

United  States 304 

exhibition  of .' 330-340 

varieties  of— 

great  number  of,  exhibited 330 

Arab  ....* 277,330,333,334,338,339,340 

Barb 330,333 

Boulonnais,  draft  (France) 339 

Breton,  saddle  (France) 339 

Cleveland  bay  (England) 336 

Clydesdale,  draft  (Scotland) 335,336,337 

Danish ^. 331,332 

EnglUh  race-horse 277,331,332,333,334,337,338,339 

Flemish,  coach  and  draft  (Netherlands) 33},  335, 330, 340 

Jutland,  draft-horse  (Denmark) 331, 332 

Limousin  (France) 339 

Lincolnshire  cart-horse  (England) 334, 335, 336, 337 

Korman  (France) 337,338 

Orloflf (Russia) 332,333 

Percheron  (Normandy,  France) 338,339 

Schleswig-Holstein  draft-horse 331 

••Suffolk  Punch"  (England) 335,336,337 

cavalry  horses — 

Denmark 331 

England 336 

France 338,339 

Hungary 333 

Russia *. 332,333 

Sweden 284 

trotters — 

American 331,332 

Orloff  (Russia) 332,333 

poultry- 
exhibition  of 326,327 

chickens 327 

black  Cochin 327 

black  Spanish 327 

Brahma  Pootra 327 

buffCochin 327 

CrdvecoBur 327 

game : 327 

gray  Dorking 327 

Houdin 327 

LaFlftcho 327 

white  Cochin 327 

ducks 327 

Aylesbury 327 

Labrador , 327 

Rouen 327 
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Ptee. 
AGRICnLTURE—Continncd. 

lire  stock— > 

domestio  animals — 

poultry — 

geese 327 

gray  Tonlouse W 

pigeons tH 

carrier 327 

turkeys 127 

rabbits- 
exhibition  of 327 

8beei>— 

number  of,  in  European  countries 3M 

United  States 3(M 

exhibition  of 31»-3S 

rarieties  of— 

numberof,  exhibited 3W 

Algerine 323,324 

Art^sienno  (France) 330,323,224 

Berrichone  (France) 323,324 

black-faced  (Scotland) 321,324 

Boulonnaise  (Fruice) 331 

Bretonne  (France) 33 

Cauchoise  (France) 323, 33 

Champenoise  (France) 3^ 

Charmois  (France) 31S,32i 

Cheviot  (Scotland) 33( 

Comtoise  (France) 33 

Cotswold  (England)  822.3^3.3 

Crerant  (France) » 

Dartmoor  (England) 33 

Dishley,  or  Leicester  (England) 319,320,322,323,351 

Exmoor  (England) ....       3S 

Flamande  (Franco  and  Netherlands) 3 

Hampshire  (England) 32I,£ 

Hollandaise  (Netheriands) ^ 

Languedocienno  (France)  2t 

Lauraguaise  (France) 25 

Leicester  («ee  Dishloy,  above). 

Lincoln  (England) 323,23 

Mauchamp  (France) SS 

Merino  (Spain)  3I9.3a.S 

M6tis-Merino  (France) 319.320,321.33 

mountain  (France) SlftlS 

(Wales  and  Scotland) » 

New  Kent  (Enghmd) : 320,32ia 

Normande  (France) 320, 32133 

Oxfordshire  (England) 321,22 

Picardo  (France) 32i2* 

Poitcvine  (France) 2* 

Polder  (Netherlands) ..  ^ 

Boscommon  (Ireland) ^ 

Savoyarde  (Italy) ^ 

Shropshire  (England) 321.32i33 

Solognote  (France) ^ 

Southdown  (Enghind) 319,321,322,32 

Texel  (Netherlands) ^* 

Welsh ^ 

Wiltshire  (England) ^ 

cared  for  by  dogs,  in  Europe  * 

swine — 

numberof,  in  European  countries ** 

United  States * 

exhibiUonof 325,» 

varieties  of— 

Berkshire  (England) ^ 
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ICULTUEE— Continued.  Pag«5. 

ive-8tock— 

domestio  animals — 
swine- 
varieties  of— 

Chinese ^ 325 

Lincolnshire  (England) 325 

Middlesex  (England) 325,32© 

Neapolitan  ataly) 325 

Nonnan  (France) 325 

limouain  (France) 325,320 

Suffolk  (England) 325,320 

Sussex  (England) 325 

Yorkshire  (England) 325 

feed  of— 

articles  of  food— 

beet-root  residues  Arom  sugar  manufacture 275 

flaxseed  cake 205 

fodder- 
beet  leaves,  etc 247 

com  (maize) .' 201,205,263 

lentils 282 

pea  vines 263,276 

rye 252 

grain,  etc — 

barley 204,211 

beans 204,205,211,204 

com  (maize) 83,201,204,205,211,243-254,263 

cotton-seed 272 

flax-seed 204 

malt 204,205 

oats 204,205,263 

pease 204,211,263,273 

rye 263 

grass 264,265 

hay 211,243,244,247,264,265 

kale 273 

roots 206-211,214,272,273 

beets 211,243 

carrots 211,272 

mangold-  wnrzel 272, 273 

potatoes 207 

turnips 207,211,243,272 

straw,  freah 267 

trussed 167,171,211,236 

methods  of  preparation — 

cooking 212-215 

ensilage  of  com  and  green  crops  243-254 

slicing  roots 2C6-211 

crushing  grain 203-205 

products — 

••animal  oil" 294 

bone-dust 294 

dairy  products 271,272,273,278,279,284,285,312,313 

butter 277,279,285 

cheese ■- 277,278,279 

grease 294 

hides 277,294 

lard 277 

leather 294 

meat 271,277,298,326 

preserved,  salted,  canned 287,201,294,441,442,449 

refrigerated  for  transportation  and  storage 442 

sheep-skins 294 

suet 277 

tallow 294 

wool 277,201,292,293 
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Aix-en-Provenoe  (Fnmoe) — 

agrionltaral  machinery  mann&otiired — 

Provencal  plow-drillB 117 

Alande  Island  (Finland)— 
fishing  indastry—T 

stroemming  (herring).. ^ Gi 

seals 429 

Albany,  N.  Y.— 

agricultural  machinery  manufactured — 

harvesters 8,13 

mowers 134»135,150,153*.1H155 

reapers lH135,lti 

hay*prcsses 8, 140,2B 

Albaret  &.  Co.  (Bantigny,  France) — 

grain-drill  tested 1(B 

.awarded  special  prize  of  a  Sevres  vase  (»t6  frontispUce) 140 

•     reapertested 142,147-1« 

mower  tested 159 

electric  light  for  field  work  at  night,  illustration 241*,2C 

Albion,  Mich. — 

agricultural  machinery  mannfaotured — 

plows 8,18,»*,3 

Alcohol  (fM  Agriculture :  manufactures). 
Aldemey  cattle  (tu  Agriculture :  live  stock). 
Algeria  {»te  France:  colonies). 

Algiers,  a  department  of  Algeria  {tee  France :  colonies:  Algeria). 
Algiers,  city  of  (Algeria) — 
fishing  industry — 

coral 437,« 

instruments  used  in  collecting 437, 4£ 

working 4S 

boats  used  in  the  fishery 4S 

fish- 
preserved  & 

salted <K 

anchovies tf 

sardines & 

tunnies fl 

sponges fii 

Alliance,  Ohio- 
agricultural  machinery  manufactured — 

hay-rakes K^ 

Almonds  (tee  Horticulture:  products:  fruits). 
Alocasia(«e6 Horticulture:  products:  flowers). 
Aloe  {tee  Horticulture:  products:  flowers,  etc.). 
Alo8ia(«ee Horticulture:  products:  flowers). 
Alsophyllas  {tee  Horticulture:  products:  flowers,  etc.). 
A]temanthera(fM  Horticulture:  products:  flowers). 
Aljssum  {tee  Horticulture:  products:  flowers). 
Amacaria  {tee  Horticulture:  products :  trees). 
Amaranth  {tee  Horticulture :  products :  flowers). 
Ambassis  {tee  Fish). 

Amboina  {tee  Netherlands :  East  India  Colonies). 
Amboise  (Indre-et-Loire,  France) — 

agricultural  machinery  manufactured — 

grape-mills ." V,^ 

cider  and  oil  presses SS^.S 

American  trotter  {tee  Agriculture:  live  stock). 
Ammonia  {tee  Agriculture:  fertilizers). 
Ampelopsis  (fM  Horticulture :  products:  flowers). 
Amsterdam  (Netherlands) — 
fishing  industry — 

seaweed  from  theZuiderZee  ♦** 

Anabas  {tee  Fish). 
Anchovies  {tee  Fish). 


INDEX.  551 

Pag*. 
AndemoB  (GiroDde,  France)— 

fliihiDg  industry — 

oyster-coltiiral  productions 434 

oysters 435 

Angelica  (M«Horticultare:  products:  vegetables). 

Angers  (France) — 

horticulture — 

garden  and  nursery  products 363, 304 

camelia  Japonica 363 

magnolia 363 

Angus  cattle  («m  Agriculture:  live  stock). 

Anthnrium  (»ee  Horticulture:  products:  flowers). 

Aplatiaseur,  French  grain-crusher,  definition 203* 

Apples  (Mtf  Agriculture :  products;  aUc,  Horticulture:  products:  fruita  and  trees). 

Apricots  («M  Horticulture:  products:  fruits). 

A  li  ABIA— 

AOUICULTURS— 

live  stock — 

horses 330,333,334,338,839,840 

characteristics  of 330,340 

acclimated  and  interbred  in  Africa 330 

Asia 330 

Persia 330 

Syria 330 

Europe 380,333,334,338,339,340 

Austria-Hungary 277,333,334 

Enghmd 333,339 

France 338,  S39 

said  to  have  been  captured  from  Saracens 

by  Charles  Martel  (A.  D.  732) 339 

Russia 333 

Aralia  («Mi  Horticulture:  products:  flowers). 
Arbutus  {tee  Horticulture:  products t  flowers). 
Arcaohon  (Gironde,  France) — 
fishing  industry- 
utensils  muinfactured 431 

nets 431,434 

oyster-cultural.. 488,434,435 

oysters 433,434,435 

Arceria  (Italy)— 

agricultural  machinery  manufiActured — 

seeders 102 

Arder  (eee  Fish). 
Arendal  (Norway) — 
fishing  industry — 

six-oared  fishing-boat 50fi* 

Arte  (Gironde,  France) — 
fishing  industry — 

oyster-cultural  productions 433, 435 

Argentenil  (France)— 
horticulture- 
fruit— 

grapes 383 

wines 383 

ARGENTINE  REPUBLIC— 

AORICULTUHB— 

condition  of 293,294 

products- 
cereals — 

barley 293 

com 293 

oaU 293 

rye 293 

wheat 293 

clover 293 
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ARGENTINE  REPUBLIC— 

AOKICULTURB— 

products — 

coffee m 

grasses  and  forage  planto 293 

gums 2)3 

roots 2B 

potatoes 29B 

sugar 93 

live  stock 2I8,SM 

number  and  value— 

cattle 294 

goats 2M 

horses 2W 

sheep 2M 

swine SM 

animal  products— 

''animaloil"  (fix)m  horses) 294 

grease 29t 

hides m 

leather 2»4 

meat,  preserved  and  salted 2M 

sheep-skins 294 

tallow W 

wool 2W,» 

exports — 

"animal  oil" W 

bone-dust,  to  Great  Britain »4 

salt  meat,  to  Brazil * W 

Cuba W 

sheep-skins,  to  France 2M 

wool 2M 

FlBHnrO  IKDUSTBT— 

exhibit m^ 

fishing  apiMuratus M 

Arras  (Pas-de-Calius,  France)— 

agricultural  machinery  manufkctured— 

seeders  ." .•»*-      ^ 

Arrowroot  («m  Agriculture :  manufootures). 
Artemisia  («««  Horticulture:  products:  flowers). 
Art6sienne  sheep  (tee  Agriculture:  live  stock). 
Artichokes  (#M Horticulture:  products:  vegetables). 
Artocarpuscazmonii  (MS  Horticulture:  products:  flowers,  etc.). 
Arvert  (Charente-Inf6rieure,  France) — 
fishing  industry- 
oysters 4* 

Asni^res  (Seine,  France) — 

discharge  of  the  sewers  of  Paris  into  tiie  river  Seine,  at ^ 

sewage  utilized  in  horticultural  operations  on  the  plain  of  GrennevUliers  (fM  Oeime- 

villiers) «<-<» 

Asparagus  (tee  Horticulture:  products:  vegetables). 
Aspenula (tea Horticulture:  products:  flowers). 
Aspidium  (tee  Horticulture:  products:  flowers). 

AspirateuT,  French  grain-cleaning  machine,  definitioa ^^ 

Asses  (iee  Agriculture:  live  stock). 
Assipa  (tee  Fish). 

Asters  (tee  Horticulture:  products:  flowers). 
Auburn,  N.  Y. — 

agricultural  machinery  manufiMtured— 

harvesters 8;ia,l»-W 

reapers lJ2*,lHUai<^ 

mower  and  reaper  combined ^ 

mowers ^ 

Aucuba  (tee  Horticulture:  products:  flowers). 
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Pim;e. 

leiig«  (Ginxnde,  Franoe) — 

flahing  indoBtry — 

oyster  hives 484 

artifloial  sheU-flsh 434 

sluices -- 434 

fishing  ntensils 434 

itman  &  Co.  (Canton,  Ohio) — 

harvesters  tested : 123,125-136 

silver  medal  awarded 8 

dynamometrioal  trials  of 184, 135, 154, 1&5 

reaper  tested 141 

mower  tested 150,154,155 

"New Buckeye,"  iUostration 153*,  155 

ray  (Horbihan,  France)— 

fishing  industry — 

oyster-cnltiiral  api>aratas 434 

prodactiona 434 

ntensils 434 

itralia  (tea  Great  Britain:  colonies). 

STKIAHTJN6ABY  (tee,  aUo,  Carmile,  Grotto  of,  Lissa. 

Leopoldstadt,  Trieste). 

AORICTLTURK— 

IKOTB. — Maehhiery,  implemente,  etc.,  uted  in  OffHcuUure,  are  indexed  under  Machinery: 
icolural,  below.] 

condition  of 274,277 

governmental  encouragement 276, 277 

agricultural  colleges 276 

primary  schools 276 

land,  tenure  of 276 

proportion  culttvated 276 

methods  of  cultivation 275,276 

rotation  of  crops 276 

products — 

flax 275 

grain 275,296,297 

barley 274,276 

produclion 275,296,297,299 

buckwheat 275 

production 276,296,297,299 

oom(mai2e) 275,276 

production 275,297,299 

millet 276 

production 226,296,297 

oats 275,276 

production 275,296,297,298,299 

rice 275 

rye 274,276 

production 275,296,297,299 

wheat 274,276 

production 275,296,297,299 

grapes 275,276 

production 276 

hemp 275 

hops 275,276 

X>roduotion 276 

l^^nminous  plants 276 

beans 275 

I»ease - 275 

oUves... 275,276 

production 276 

roots- 
beets 50,61,275 

potatoes 275,276 

production 275,299 

tobacco 276,276 

grown  under  governmental  oontrol 276 

production 276 
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ATJSTBIA-HUNGABY— Continaed.  Ptg& 

Agbicultubk— 
mana&otorea— 

beet-root  sugar 273 

olive  oil 27S^37S 

■wine    275 

grain 275 

olive  oil 276 

swine 277 

wool 277 

live  stock — 

asses  and  moles — 

number 304 

cattle... 277 

number 3M 

little  attention  paid  to  breeding 277, 333 

used  in  agricultural  labor 334 

raised  chiefly  in  Hungary 277 

goats — 

number 804 

horses 277,333,334 

number  301 

great  attention  paid  to  breeding 277,333 

governmental  aid 277,333 

introduction  of  Arab  stock 277, 333 

English  stock 277,333 

for  the  Army,  raised  in  Hungary  333 

export 333 

prices 333 

sheep 277 

number 304 

wool  exported •. 377 

swine 271 

number 3H 

export 277 

feed  of— 

beet-root  residues  firom  sugar  manufacture 27^ 

pea  vines 271 

FiBH  AND  Fish  Culture— 

exhibits 424,443,513 

maritime  fishing  industry,  yield,  value,  etc 431 

flsh-curing,  preserving,  packing 431 

fish  and  fish  products — 

anchovies 434 

bream 4S 

cephalopoda 424 

cod : 424 

crabs 424 

cuttle-fish 4Si 

terevisses - 42* 

herring ^ 

lobsters .'...        424 

mackerel 42* 

moUusks ^ 

proteus 471 

sardines 421 

silurus  4C 

sponges w 431 

importa— 

anchovies 434 

cod 424 

herring 42* 

sardines 434 

sponges 431 

operatives — 

number  of  fishermen  employed 424 
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AnSTRIAHm^GARY— Continaed. 
Machimebt— 
agrioaltanl-- 

exhibits,  claaaification  of * 11 

beetHSoltivating  implements 60,61 

steom-colti  rating  appan^us 63, 61 

PBOVINCES— 
BOHEMIA— 

AOBICULTUBB— 

products- 
beets  275 

cereals — 

com 275 

rye 276 

wheat 275 

hops 276 

potatoes 276 

mannfactnres — 

beet-root  sngar 275 

BUCKOWINA— 
Agbicultubb— 
prodncts— 

tobacco 276 

grown  under  goTcmmental  control 276 

DALMATIA— 

AORICULTUBK— 

products — 

olives 276 

exports— 

olive  oil 276 

GALICIA— 

Aqricultubjs— 
products — 

beets 275 

flax 275 

hemp 275 

potatoes 276 

tobacco 276 

grown  under  governmental  control 276 

manuCsctures — 

beet-root  sugar 276 

HXmGARY  (Me,  aUo,  Bnda-Vest,  Gradisca)— 

[KOTB. — The  /oUotaing  r^erenees  are  to  Hungary  proper,  maUere  belonging  to  the 

empire  in  general  being  indexed  under  Austria-Hungary.] 
Agbicultubb— 

[Note. — Machinery,  implementt,  etc.,  used  in  agriculture  are  indexed  under 
Machinery:  agricultural,  below.] 

condition  of 275, 276 

encouraged  by  government .* 276 

agricultural  schools  and  colleges 276 

products- 
cereals 296,297 

barley 276,296,297 

buckwheat 297 

com 275, 276, 297 

millet 296,297 

oats 276,276,298,297,298 

rye 276,296,297 

wheat 276^276,296^297 

flax 275 

hemp 276 

roots- 
beets  63,276 

,      potatoes 276,276 

tobacco 276 

cultivated  under  governmental  control 276 
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AUSTRIAHUNGARY— Continued. 
PROVINCES- 
HUNGARY— 
Agbicultubb— 
manufaotnrea — 

beet-root  sugar 275 

live  stook— 

breeding  neglected,  except  of  horses 277, 333 

asses  and  mules,  number 304 

cattle 277 

nnmber 3(H 

agricoltaral  labor  done  by 334 

goats,  number 304 

horses 333,334 

number 304 

great  attention  paid  to  breeding 333 

governmental  aid 383 

introduction  of  Arab  stock 333 

English  stock 333 

cavalry  horses 333 

saddle  horses 334 

draft  horses 334 

export 333 

prices 3» 

sheep,  number ^ 304 

swine,  number 304 

HOBTICULTURK— 

grapes- 
attacked  by  the  phylloxera  vastatrix 413 

growers  of,  represented  at  an  international  congress,  concerning  the  phyl- 
loxera, at  Montpellicr,  France,  1878 4tt 

Machikbbt— 
agricultural^ 

steam-cultivating  apparatus 53 

imported  fhmi  Great  Britain (B 

field  trials  of 17,18 

plows 18 

LOWER  AUSTRIA— 

AOBICULTUBE— 

products — 

beets 275 

potatoes 275 

manuffMtures— 

beet-root  sugar 235 

MORAVIA— 

AOBICULTUBB— 

products — 

beets 275 

potatoes .• 2W 

manufactures — 

beet-root  sugar 275 

SILESIA— 

AomCULTUBE— 

products — 

beets 275 

potatoes 275 

manufactures — 

beet-root  sugar 275 

TYROL  (#M,  alto,  Riva,  Roveredo)— 

AOBICULTUBE— 

products — 

tobacco 278 

grown  under  governmental  control 278 

Antenil  (France)— 
horticulture- 
Nursery  of  the  city  of  Paris 364 
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AvaDon  (Charente-Inffoienre,  France)— 

flshing  industry— 

oysters 484,435 

Aveling  &  Porter  (Roohester,  England),  steam-plows  tested 17 

system  of  steam  cultivation 53,71-78 

cost  of  outfit 64 

locomotive  for  double-engine  system,  illustration 67*,08,69 

'  *  agricultural  locomotive  engine, ' '  illustration 71 ,  72* 

tackle  for  roundabout  system,  illustration 72, 73*,  74 

awarded  special  prize  of  a  Sevres  vase  (uefrontUpieeg) 140 

steam-reaper 167-159 

illustration 158* 

Avignon  (Yaucluse,  France) — 

agricultural  machinery  manufactured — 

grain-cleaners 186* 

Avranohes  (Manche,  France) — 
flshing  industry — 

utensils  manufactured 430, 431 

rods 431 

knives  for  codfish  work  431 

Aylesbury  ducks  {see  Agriculture:  live  stock). 
Ayr  (Canada) — 

agricultural  machinery  manufiactured — 

mowers 150 

reapers 141 

Ayrshire  (Scotland) — 
agriculture- 
cattle  310 

brecl  in  United  States 310 

Sweden 284 

Azalea  («e«  Horticulture :  products:  flowers). 

Baden  (tee  Germany :  states). 
Bahama  (tee  Great  Britain :  colonies). 

Baird,  Si>enccr  F.  (Washington,  D.  C),  United  States  Commissioner  of  Fish  and  Fisheries- 
supplied  35,000  eggs  of  California  salmon  to  the  Soci6t6  d' Acclimation,  of  France 455, 450 

acclimated  oup  in  United  States 465 

gourami  (from  India)  in  United  States 471 

tench  in  United  States 467 

reports  of,  referred  to 471, 473, 430 

artificial  propagation  of  cod 481 

Bakewell,  Xlobert  (Dishley,  England),  breeder  of  cattle  and  sheep  (tee,  alto,  Dishley) 322 

horses 334, 335 

Balsam  («ee  Horticulture:  products:  flowers, etc.). 
Baltimore,  Md.— 

fishing  industry — 

oysters,  canned 449 

pickled 449 

Bambusa  («M  Horticulture:  products:  flowers). 
Bamlett,  Adam  Carlisle  (Thirsk,  England)— 

mower  entered  for  trial,  but  withdrawn 150 

Banbury  (England)— 

agricultural  machinery  manufactured — 

mowers 150 

lawn 156 

reapers 141,147 

Ban4Jermasin  (tee  Netherlands:  East  India  colonies). 
BARBABY— 

AOBICULTURK— 

live  stock — 

horses 330,833 

a  variation  of  the  Arab 330 

acclimated  and  interbred  throughout  Europe 330 

Rossia 333 

Barbel  (tee  Fish). 
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Barford  Sl  Perkins  (Peterboroagh,  Eogland) — 
st6am>onltiTating  machinery — 

roundabout  tackle,  engine  with  detached  windlaaa,  illuBtratimi 71* 

engine  and  windlaaa  combined,  illastration 76,77* 

self-acting  and  self-moying  anchor 77* 

3-farrow  balance-plow,  illustration 82* 

steam-cooking  apparatus 21i215 

Baria  (Cochin  China)— 
fishing  industry — 

fishing  implements 438 

Barley  {tee  Agriculture :  products). 
Barracuta  (see  Fish). 
Bass  (tee  Fish). 

Basse  {Pny-de-D6me,  France) — 
fishing  industry — 

fish  from  piscioultural  works  at  Lake  Chauvet 433 

trout 433 

Batavia,  HI.— 

machinery  manufactured — 

pumps 8 

wind-mills 8 

Batavia  (Java) — 
fishing  industry — 

apparatus 444 

seros 444 

Bavaria  (tee  Germany :  states). 
Bavay  (Nord,  France) — 

agricultural  machinery  manufactured— 

grain-driUs . 102 

Bavois  (Paris,  France),  directed  construction  of  the  Aquarium  of  the  Trocad6ro 449 

Bayeux  (Calvados,  France) — 
fishing  industry- 
mussels  436 

oysters  438 

Bay  State  Rake  Company  (Winchendon,  Mass)— 

horse  hay-rake  161 

silver  medal  awarded 8,165 

self-dumping  apparatus 165 

Bazadaise  cattle  (tee  Agriculture :  live  stock). 

Beans  (im  Agriculture :  products;  dLto,  Horticulture:  products:  vegetables). 
Beaufort-en-Yall6e  (Maine-et*Loire,  France) — 
fishing  industry — 
fish- 
preserved  433 

sardines : 433 

tunnies 433 

Beaume,  L.  (Boulogne,  France),  portable  cooking  a;*paratus,  illustration 212' 

Bective,  Earl  of  (England),  exhibited  cattle 906 

Bedford  (England)- 

agricultural  machinery  manufactured — 

"Anglo-American  "  horse-rakes 162 

binding-reapers 123,138 

chain  harrows 9g« 

hay-tedders 166* 

plows— 

subsoilers 82,83* 

self -dumping  riding  horse-rakes 161*,  162*,  163 

steam-cultivating  apparatus 63,64 

farmers*  engines 68*.  O 

I>ortable  engines,  with  windlasses 75*.  76 

cultivators 84* 

sweep-rake  singlo-wheel  reapers 14(J*,  147 

walking  hay -rakes 163*.  161 

Beets  (tee  Agriculture:  products;  dUo,  Horticulture:  products:  vegetaUes). 
Beet-root  sugar  ((tee  Agriculture :  manufactures). 
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Begonia  (tse  Horticultiire :  products :  flowers). 
BELGIUM  (#00,  dUOf  Brabant,  Flanders,  Hainaut,  Marchienne-an-Pont) — 

AOBICULTUKIfr— 

condition  of 287 

governmental  encouragement 287 

veterinary  college 287 

agricultural  institute 287 

schools  of  horticulture 287 

agricultural  conferences 287 

agricultural  societies 287 

land,  value  of 287 

products — 

cereals 287 

production 287,206,297 

barley 287 

production , 287,290,297 

buckwheat 287 

production 287,296,297 

com    287 

millet 287 

oats 287 

production 287,296,297 

rye 287 

production .287,206,297. 

wheat 287 

production 287,296,297 

leguminous  plants 287 

production 287 

roots 287 

production .1 287 

beets 50 

manufactures— 

arrrowroot 287 

bread 287 

flour 287 

macaroni 287 

meal 287 

meats,  preserved 287 

salted 287 

pastry _ 287 

tapioca 287 

vermicelli 287 

oqperatives — 

women  as 287 

imports — 

cereals,  from  Sweden 283 

live  stock- 
asses  and  mules — 

number 304 

cattle- 
number 287,304 

meat,  preserved  and  salted 287 

goats- 
number 304 

horses — 

number 287, 304 

anciently  used  by  the  Bomans  for  cavalry 334 

modem  draft  horses 334 

sheep — 

number 287, 304 

exhibits 321,324 

English  stock  acclimated  and  bred 321 

swine- 
number 287,304 
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BELGIUM— Continued. 

FiBH  AND  FiSH-CULTURR— 

exhibits 424^425 

nianafactares — 

fishing  ntensils,  rods,  etc 424 

preserved  fish 425 

Machikbrt— 
agricultural — 

exhibits,  classification  of 11 

beet-coltivating  implements 50,51 

implements  of  rude  constmction  in  general  use 287 

Bell,  Rey.  Patrick  (Forfar,  Scotland),  invented  and  used  steam-reaper  (1828) 157 

Belon,  Ch4teaa  de  (Finist^re,  France) 
fishing  industry — 

oysters 435 

oyster-oultnral  productions 4K 

utensils 435 

Berok-sur-Mer  (Pas-de-Calais,  France) — 
fishing  industry- 
fish— 

salted 432 

herring 432 

smoked ^ 

herring 4£ 

Bergen  (Norway) — 
fishing  industry — 

nets  and  fykes,  for  cod,  herring,  mackerel,  salmon,  etc 445 

factory  of j 445 

lines 445 

fish- 
anchovies 446.447,446 

ood 448,447,4© 

dried 446, 447, 4S 

salted  446,447 

liver  oil 4e 

herring 446,447 

salted 446,447 

smoked 446 

stockflsk 447 

collection  of,  by  the  Commercial  As  sociation  of  Bergen 446 

fishing  boats 445 

transporting  vessel    4ffi* 

herring-fishing .490*,  4S? 

foar-oared SOI* 

export's — 

fish  and  fish  products — 

to  America 4S 

China 482 

Europe 4S 

fishing  utensils — 

to  Newfoundland 530 

Saint-Pierre  and  Miquelon SX 

Berkshire  (England)— 
agriculture- 
live  stock — 

swine 335 

bred  in  the  United  States 323 

Berlin  Exposition  (tee  International  Exhibitions). 
Berrichone  sheep  (gee  Agriculture:  live  stock). 

Berthelin  (Doulevant-le-ChAtean,  France),  wheel-barrow  for  transporting  live  flah 43]  a3 

awarded  honorable  mention 431 

Bcrtolonla  (wc  Horticulture :  products :  flowers). 
Bcsson,  Antoine  (Marseilles,  France) — 
fruits  exhibited — 

grapes 379 

pears ^ 
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Bickford  &  Hni&nan  (Macedon,  N.  Y.)— 

grain  driU 105 

bronze  medul  awarded 8 

self-damping  horse  hay-rake 161, 102 

BiddelFs  oats  and  beans  kibbler,  manufactured  and  exhibited  by  Maiden  (England)  Iron  Works 

(vfhieh  iee). 

Biematzki  &Co.  (Philadelphia,  Pa.),  lawn-mowers 305 

Biggi  (Piacenza,  Italy),  ox-plow  tested 17 

BiUerica  ( Mass),  ensilage  of  maize  practiced  at 254 

Billiton  (§ee  Netherhinds :  East  India  Colonies). 

Binh  Hoa  (Saigon,  Cochin  China)— 

fishing  industry — 

fish,  shown  by  models ■         488 

Birmingham  (England) — 

fishing  industry — 

implements 441 

reels    441 

tackle 441 

winches 441 

Bisoc,  a  French  plow,  definition  of  (tee,  alto.  Machinery :  agricultural) 17, 41'*',  43 

Bistia  (tee  Horticulture :  products:  flowers). 

Black  Forest  (Germany),  soil  unsuited  to  agriculture  288 

Bhrngy-l^ Arras  (Pas-de-Calais,  France) — 

agricultural  machinery  manufactured — 

harvesters 148,140 

Blay  (tee  Fish). 

Bleak  {tee  Fish). 

Blois  (Loir-et-Cher),  France — 

agricultural  machinery  manufactured — 

wine  and  cider  presses 232*,  23.3 

oil  presses 233*,  234 

Boar-fish  (tee  Fish). 

Boby,  Robert  (Bary  Saint  Edmunds,  England),  grain  cleaner  and  separator,  illustration  — 187, 188*,  189 

Bodin  (Rosi^res,  Franco),  agricultural  boiler,  illustration  213*,  214 

Bodin,  £.  (Rennes,  France) — 

one>wheeled  plow,  illustration 22*,  23 

large  two- wheeled  plow  with  Jointer,  illustration    23*,24 

subsoil  plow,  illustration 34,35* 

ridging  plow,  illustration 38*,  39 

bisoc,  iUnstration    44* 

modification  of  J.  Sc  F.  Howard's  (English)  tackle  for  steam-plowing,  roundabout  system, 

iUustration 78' 

extirpateur.  illustration  01* 

flexible  chain-harrow  (J.  Sc  F.  Howard's),  illustration 08"^ 

rayonneur  (marker),  illustration 118* 

mower 155 

entered  for  test,  but  withdrawn 160 

hay-tedders   166 

grain-flattener  (aplatisseur),  illustration 203*,  204 

root-washer,  illustration 200, 

root-cutter,  illustration .207,208* 

wine-press — 

constant  movement  for,  illustration 226* 

Bohemia  (tee  Austria-Hungary :  provinces). 

Boitel  (Soissons,  France),  plows  tested 17 

BAne  (Constantine,  Algeria) — 

fishing  industry — 

coral 438 

'•  Bon  Jardiuier  "  (publication,  Paris,  France) — 

illustrations  copied  from — 

model  ornamental  greenhouse 384* 

ftameand  bell  glass  for  ph>tecting  salads,  etc 304* 

rack  for  storing  bell-glasses 804* 

willow  frame  for  protecting  plants 304*,  395* 

screens  (paillnssons)  for  shielding  plants 395* 
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'*  Bon  Jardinler  "—Continaed. 
illustrstioos  copied  from'— 

rye-straw  protectors  for  tomatoes 885* 

permanent  hot-bed,  heated  by  hot- water  pipes SM* 

bell-glasses  protected  by  paillassons 388* 

adjustable  protection  for  bell-glasses 39P 

espalier  trained  on  wall,  protected  and  shaded 39i* 

doable  espalier  with  vertical  cordons 387* 

shelter  for  espaliers  on  walls 387* 

iron  supports  for  shelter  of  fruit  on  walls 387* 

Booth,  W.  (Portland,  Oregon),  canned  salmon 448 

awarded  silver  medal 448 

Bordeaux  (Gironde,  France)— 
fishing  industry — 
fish— 

pickled 43S 

preserved  ^ 432 

tunnies 432 

oysters 433,  til 

utensils  and  apparatus  mannfkctnred— 

reservoirs  for  fish ^ 43& 

oyster- cultural 438 

Borel,  C.  (Paris,  France),  horticultural  tools 306,388* 

Bosselet  (Fonteney-16s-Louvres,  France),  stubble-plow  tested 17 

Boston,  Mass. — 

fishing  industry — 

fish,  canned,  salt s 448 

manufactures- 
horseshoe  nails  8 

Botermarmetje  {»te  Fish). 
Bothnia,  Gulf  of— 

fisheriesof 425,438 

anchovy 42S 

bream ISi 

cod 4S 

eel C8 

fiounder 4S 

herring 42S 

lavaret 426 

lote 426 

perch 425 

pike 43 

salmon 428 

Sandra & 

Boucher  &  Co.  (Fumay,  France),  mower  tested li 

Boulogne  (Seine,  France) — 
agriculture — 
live  stock — 

horses  (Boulonnais  draft-horse) 338 

Ashing  industry — 

herring  fishery 531 

<nachinery — 

agricultural,  manufactured — 

portable  cooking  apparatus 212* 

manufactures — 

Portland  cement 4S 

rBoulonnais  horses,  sheep  (see  Agriculture :  live  stock), 
bourbon  Island  («ee  France :  colonies:  B^union). 
Bourbon-Lancy  (Scine-et-Loire,  France) — 
agricultural  machinery  manufactured — 

clod-crushers 100*,  161 

harrows 95*.  81 

-B«urcefrnnc  (Charente-Inffirienre,  France)— 
fishing  industry — 

oysters -.. « 436 
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Boardin,  C.  L.  (Paris,  France),  Sayn's  scarifier  (plow)— 

iUastration 85,36* 

Boarget,  lake  (Istoe,  France) — 
fishing  industry — 

Bavarian  chars  (ombles  cheyaliers) 457 

Bonrg-la-Beine  (Seine,  France) — 
borticaltnrc — 

garden  and  narsery  products 384 

Brabant  (now  partly  in  Belgium,  partly  XetherlandB)— 
agriculture- 
live  stock- 
horses 334 

machinery — 
agricultural — 

plows 17, 18, 19, 21*,  81*.  32*,  33, 34*.  45, 47 

Brahma  Pootra  poultry  (tes  Agriculture :  live  stock). 
Bray  (Eure,  France) — 

agricultural  system :  rotation  of  croi>s  •. 270 

BRAZIL— 

FiBH  AND  FiBU  CULTUIUE— 

callichthys  acclimated  in  France 470 

MACmXERY— 

agricultural — 

ancient  implements  exhibited 10 

Bread-ftxtit  tree  («m  Horticulture:  i)rodncts:  dowers,  etc.). 
Bream  {tee  Fish). 

Breloux,  B.  (Nevers,  France),  scaiiflcr  (scorificaU'iir-extirpatenr),  illustration 92* 

Brescia  (Italy)— 

fishing  industry — 

nets  of  silk  tuid  twine 443 

Bresles  (Oise,  France) — 

agricultural  machinery  manufactured — 

plows 18 

Brest  (France)— 

maritime  fisheries 527 

cod 527 

mackerel 527 

sardines 527 

Breton  cattle  {tee  Agriculture:  live  stock). 

Britoe  d'Azy,  imported  first  short-horn  bulls  into  France  (1625) 316 

BrUl  {see  Fish). 
Brittany  (France)— 
agriculture- 
live  stock — 

cattle 315,316 

horses 339 

sheep 324 

fishing  industry — 

mackerel  fishery 534 

governmental  subsidies  for  building  model  fishing  vessels 534 

Brockport,  N.  Y.— 

agricultural  machinery  manu£Etctured — 

harvesters 8,123,136,137,14* 

mower 150 

mower  and  reaper  combined 142 

reapers 134, 135, 136*,  141, 142*,  143, 144 

Brookline,  Mass. — 
fishing  industry — 

tackle 448 

artificial  flies 448 

silk  lines 448 

Broahot  &  Co.  (Vierzon,  France),  hnller  for  clover,  lucem,  etc.,  illustration 183*.  184 

Brown,  Hinman,  d&Co.  (Dayton,  Ohio),  horticultural  tools  365 
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Brown,  J.  B.  (Kew  York  City)— 

tranalatioD  of  book  on  the  Ensilage  of  Maize,  by  Anguste  Gofbrt.  Prance 244 

on  economy  of  ensilage  in  feeding  stock ;  address  to  the  American  Dairymen's  Association, 

Syracuse,  N.T 282,253 

Broyear,  French  grain-crasher,  definition 203 

Bruce,  Robert  (England),  exhibited  cattle SOC 

Bruel  Fr^res  (Moolins,  France),  tonme-oreille  plovr,  iUnstration 300 

Brussels  sprouts  (see  Horticnltnre :  products :  vegetables). 

Buckland,  Frank  (London,  England),  method  of  feeding  fish  on  larvae 473 

Bucko wina  (tee  Austria-Hungary:  provinces). 
Buckwheat  (see  Agriculture :  products). 
Bucquoy  (Pas-de-Calais,  France) — 

agricultural  machinery  manufiftctured — 

plows 17 

Buda-Pest  (Hungary) — 

agricultural  machinery  numufaotured — 

plows 18 

Buffalo  horn,  manufactured  into  "Indian  whalebone" 430 

'  Buildings  of  the  Exposition  (»ee  International  Exhibition  of  Paris,  1878). 
Bnisse  (Ts^re,  France) — 
fishing  industry — 

piscicultnral  establishment  at 434 

Bullhead  (8ee  Fish). 
Burbot  (tee  Fish). 

Burgess  Sc  Key  (London,  England) — 
reaper- 
entered  for  test,  but  withdrawn *. 141 

mower  tested 150 

Burgundy  (France) — 
machinery — 

agricultural — 

rouelleuse  (vineyard  plow) 219* 

Bumham  Sc  MorriU  (Portland,  Me.),  canned  meats,  salmon,  lobsters,  clams 449 

awarded  gold  medal 449 

Burtin  (Loir-et-Ch?r,  France),  ensilage  of  maize  practised  at 243-254, 247*.  2Sr 

Bury  Saint  Edmunds,  England — 

agricultural  machinery  manufactured — 

grain  cleaners  and  separators 187, 188*.  183 

Bush,  Son,  &.Meissner  (Bushberg,  Mo.),  sent  a  collection  of  American  grape-vines,  which  were 

destroyed  by  order  of  the  French  Exposition  authorities 34S 

Butter-fish  (tee  Fish). 

Buttoir,  French  double  mold-board  plow,  definition fli* 

Buxus  (tee  Horticulture :  products :  flowers). 

Cabbage  («e«  Agriculture :  products;  alto,  Horticulture:  products:  vegetables). 

Cactus  (tee  Horticulture :  products :  flowers). 

Caladium  («e0 Horticulture :  products:  flowers). 

Calceolaria  (tee  Horticulture :  products:  flowers). 

California  (tee  United  States). 

Callichthys  (tee  Fish). 

Callionymus  (tee  Fish). 

Calvados  (department  of  Normandy,  France)~- 

agriculture— 

cattle 314,315 

Camelia  (tee  Horticulture :  products :  flowers). 
Caraelino  (tee  Agriculture :  products). 

Campbell,  Geoboe  "W.,  Assistant  Commissioner,  Report  on  "  Horticultobe  " 349-418 

Canada  (tee  Great  Britain :  colonieH). 

Candelier  (Bucquoy,  France),  plows  tested 17 

Canna  (tee  Horticulture :  products :  flowers). 
Canton,  Ohio — 

agi-icultural  machinery  manufactured — 

harvesters g^  123, 125-13$ 

reapers 134,135,141 

mowers 134, 185, 150, 158*,  154, 155 
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Capelan  (tea  Fiah). 

Canm^a-Mangd,  L.  E.  (Paris,  France),  grain-sifting-aorting-aeparator,  illustration 196*,  197, 199 

Carbonnier,  P.  (Paris,  France),  superintendent  of  the  fresh- water  aqnarimn  at  the  Trocad^ro. .  449, 455 
reiK>rts  upon  the  management  of  aquarium  and  habits  of  the  fish,  quoted. .  .445, 450-465. 466, 467-469 

apparatus  for  hatching,  raising,  and  transporting  fish .'421,433,509-513 

aquaria  containing  indigenous  and  exotic  fieh  (in  special  building) 421, 433, 462, 470-477 

gold  medal  awarded 433 

experiments  in  feeding  fish .• 474-476,511,512 

report  on  transportation  of  fish,  quoted 511-513 

can  for  transporting  fish 512* 

Carmile,  Grotto  of  (Austria)— 
fish— 

proteus 470 

acclimated  in  aquarium,  at  Paris,  France 470 

Camac  (Morbihan,  France) — 
fishing  industry — 

oysters , 434 

oyster-cultural  apparatus 434 

Carnation  (ue  Horticulture :  products :  flowers). 

Came  tasi^o,  salted  meat,  from  the  Argentine  Republic -^ 294 

Carrier  pigeons  («m  Agriculture:  Uve  stock). 

Carp  (see  Fish). 

Carrots  (eee  Agriculture :  products;  alto,  Horticulture:  products:  vegetables). 

Case,  J.  J.  (Rachie,  Wis.)— 

reaper  and  thrasher 120, 121 

gold  medal  awarded 6 

thrasher  tested    175 

Cassan,  fils  (Jallieu,  France),  wine-press,  combined  screw  and  hydraulic,  illustratioii 230*,  231 

Cassava  (see  Agriculture:  manufactures). 

Cassieu,  ChAteau  de  (Gironde,  France) — 
fishing  industry — 

oyster-cultural  apparatus 436 

Catacombs  of  Paris  (France) 369 

formed  by  quarrying  building-stone..... 369,890 

mushroom  culture  in 889-391 

Catfish  (fee  Fish). 

Catharina  (tee  Fish). 

Cattle  (see  Agriculture :  live  stock). 

Cattley a  (tee  Horticulture :  pfoducts:  flowers). 

Caviare  (tee  Fish). 

Caucale  (Hle-et-Vilaine,  France) — 
flshing  indusUy— 

oysters 438,485,486 

Caachoise  sheep  (tee  Agriculture:  live  stock). 

Cauliflower  (tee  Agriculture:  products;  (Uto,  Horticulture:  products:  vegetables). 

Cavaillonneur,  cutter  on  French  vineyard  plows,  definition 217, 218* 

Cavalier  de  Caverville  (France),  writings  on  the  "Coral  Fishery  on  the  Coasts  of  Algeria" 
referredto    487no<e 

Cavalry  horses  (tee  Agriculture:  livestock;  alto.  War). 

Cayenne  (French  Guiana) — 
fishing  industry — 

isinghiss 488,489 

Cedar  (tee  Horticulture;  products:  trees). 

Celeriac  (tee  Horticulture:  products:  vegetables). 

Celery  (tee Horticulture:  products:  vegetables). 

Centaurea  (tee  Horticulture :  products :  flowers). 

Centennial  Exhibition  (tee  International  Exhibitions). 

Century  plant  (tee  Horticulture:  products:  flowers,  etc.). 

Cephalotaxus  (tee  Horticulture :  products :  flowers). 

CERAMICS- 

oyster-cultuml  appliances  made  of  earthenware 436 

Cereals  (tee  Agriculture :  products). 

Cette  (France)— 

flshing  industry- 
tunny  flshery  with  mandraqnes ..^.....^ ^ «..« ^..         58S 
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ChAbot  (tee  Fish). 

Chadbom  &  Coldwell  (Newburgh,  N.  Y.),  lawn  mower 15«^3C5 

Chami>enoi8e  sheep  («ee  Agrioulture :  live  stock). 
Channel  Islands  {tee  Great  Britain). 

Chantin  (Paris,  France),  horticnltoral  exhibit 364 

Chantrin  (College  of  France,  Paris),  exhibited  young  trout 449 

Chapelle-en-Serval  (Oise,  France) — 
agricultoral  machinery  tested — 

plows , 17 

Chapns  (Charente-Inf(6rieure,  France) — 
fishing  industry — 

oyster-cultural  establishments 434 

hurdles 434 

transport  boats 434 

Char  {tee  Fish). 

Chards  {tee  Horticulture :  products :  vegetables). 
Charmenx,  Bose  (Paris,  France) — 
horticultural  exhibit — 

grapes * •. 871 

Charmois  sheep  {tee  Agriculture:  live  stock). 

Charles  Martel  said  to  have  captured  Arabian  horses  from  the  Saracens  (A.  D.  732),  whence 

the  Limousin  breed,  of  France 3V 

CharoUise  cattle  {tee  Agriculture:  live  stock). 
Charolles  (8a6ne,  France)— 
agriculture— 

cattle 316^317 

awarded  grand  prise  at  the  Exposition 317 

C  barque  dulce,  dried  meat  from  the  Argentine  Republic 94 

Charraul,  ChAteau  de  (Haute-Loire,  France) — 
fishing  industry — 

apparatus  for  hatching  eggs  of  fresh- water  fish 433 

Charrue  TVasse,  French  hill-side  plow,  definition  of 28*,8 

sous-sol,  French  draining  plow,  definition  of 31* 

Chat6,  L.  (France),  horticultural  exhibit 371 

ChAteau  de  Belon,  de  Cassieu,  de  Kejean,  etc.  {tet  Belon,  Cassieu,  etc.). 
Ch&teauroux  (Indre,  France) — 

agricultural  machinery  manufactured— 

mowers ISI 

reapers 142,14flLl« 

Chatressao  (Charente-Inf6rieme,  France) — 
fishing  industry — 

oysters 43} 

Chauvet,  Lake  (Puy-de-D6me,  France),  piscicultural  works  at IS 

Chavanette,  P.  M.  J.  (Fontenay-aux-Boses,  France) — 

grape-crushing,  pressing,  and  de-staUdng  machine 2S1-43 

longitudinal  vertical  section,  illustration 81* 

transverse  section,  illustration fiS* 

CHEMISTRY— 

ammonia,  sulphate,  as  fertilizer 115 

potassa,  bitartrate,  ferment  of  wine,  in  grape  stalks 21 

soda  nitrate,  as  fertilizer 115 

sulphur,  preventive  of  oidium  in  grapes 882,401^413 

tannin  in  grape  stalks 211 

agricultural,  taught  in  governmental  schools  in  Sweden 283 

prepsrations  to  destroy  phylloxera  vastatrix  ineff^ective 41* 

counteract  pollution  of  river  water  by  sewage 413 

Chenecey-par-Quingey  (Donbs,  France) — 
fishing  industry — 

nets  and  snaies  for  crabs  manufoctured 431 

Cherbourg  (France) — 

maritime  fisheries ST 

herring 827 

Chestnuts  {tee  Horticulture :  products :  fruits). 

Chevalier,  p^re  (Montreuil-sous-Bois,  Seine,  France),  horticultural  exhibit 314 

Chevalier  {tee  Fish). 
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Cheviot  aheep  (tM  Agricnitare:  live  atock). 
Chicago,  HL— 

agricnltoral  machinery  mann  factored — 

fruit-driers .  8 

mowers 150 

reapers 8, 128-188, 124*.  120*.  140 

fishing  industry — 

canned  salmon 448 

Chicory  (MS  Agricnitare:  products;  oZto, Horticulture:  products:  Tegetehlas). 
Chillicothe,  Ohio- 
horticulture— 

flg  culture 885 

CHINA— 

AORICULTUBB— 

live  stock — 

swine 825 

acclimated  and  bred  in  England 825 

Fish  and  Fibh-cultubb— 
flsh— 

gold  fish  originated  in  .  464,470 

telescope  flsh  (long-tsing-ya)  acclimated  in  France 470, 476 

imports — 

cod-liver  oil,  from  Norway 482 

Machuiebt- 
agricultural — 

crude  wooden  plows 85 

ancient  drill  plows 117 

Ghristiania  (Norway) — 
fishing  industry — 

apparatus 445 

nets 445 

fish- 
anchovies  446,447 

exported  to  Australia 448 

Denmark 446,447,448 

Germany 446,448 

Great  Britain 446,448 

Bussia 448 

Sweden 448 

United  States 448 

cod 446 

Uver 446 

roe 446 

herring 447 

preserved 446 

Chxistiansund  (Norway) — 
fishing  industry — 
fish- 
cod 446,447 

dried 446,447 

salted 440,447 

tongues 447 

bladders 447 

Lister  fishing  boato 602* 

Chub  (SM  Fish). 

Cider  (SM  Agriculture:  manufactures;  a2«o.  Horticulture :  products:  apples) 

Cider-press  (t««  Machinery:  agricultural). 

Cineraria  (MS  Horticulture:  products:  flowers). 

Cissns  (SM Horticulture :  products:  flowers). 

Cbuns  (SM  Fish). 

Classification  of  exhibits,  Paris  Exposition,  1878— 

Fifth  Group  (as  to  Fishing  Products,  Implements,  etc.) 420 

Seventh  Group  (as  to  Agricultural  Products) 258 

(as  to  Alimentary  Fish  Products) 420 


568  INDEX. 

Cliissiflcation  of  exhibiU,  Paris  Exposition,  1879— 

Eighth  Group  (as  to  Agricnitoral  Implements) 2,10,11 

(as  to  Piscicoltore) 130 

Ninth  Group  ( Horticulture) 844 

ambiguity  as  to  agricultural  machinery  (classes  51  and  76) 10, 11, 2S 

Clematis  {see  Horticulture ;  products :  flowers). 
Clermont-Ferrand  (Puy-de-I>6me,  France) — 
fishing  industry — 

fl8h,living 436 

specimens — 

casts 436 

preserved 436 

skeletons 436 

stuffed 436 

eggs 436 

Cleveland  (England)— 
agriculture  — 
live  stock — 

horses  (Cleveland  bays) : 336 

bred  in  Europe  for  cavalry  use 336 

Climbing  fish  {tee  Fish). 

Climbing  plants  {see  Horticulture :  products :  flowers,  etc.)* 
Clydesdale  (Scotland)— 
agriculture — 
live  stock — 

horses 83S^SM,33r 

awarded  highest  premium  for  draft  hones 337 

prices 3IT 

Coates  &  Co.  (Alliance,  Ohio),  horse  hay-rake    Ifl 

silver  medal  awarded 8 

Cobitis  {see  Fish). 

Cochin  China  {»ee  France :  colonies). 

Cochin  poultry  {tee  Agriculture :  live  stock). 

Cocoran.AJ.  (New  York  City),  "Eclipse  windmill" 7 

Cocos  {eee  Horticulture:  products:  flowers, etc.). 

Cod  {aee  Fish). 

Coifee  {tee  Agriculture:  products). 

Coleman,  John,  member  of  the  Boyal  Agricultural  Society,  England ;  judge  at  Centennial  Ex- 
hibition, Philadelphia^  1876;  Juror  in  agricultural  group,  Paris  Exposition,  1878— 
gives  preference  to  American  grain-drill  over  European US 

Coleus  («M  Horticulture :  products:  flowers). 

College  of  France  (Paris)— 

publications  on  pisciculture  and  oyster  culture 48 

collection  of  young  trout  hatched  at 441 

apparatus  for  hatching  flsh  eggs 961 

Collioure  (Pyrto6es-0rientales,  France)— 
fishing  industry — 

fish,  preserved 13! 

anchovies 432 

Colza  {tee  Agriculture:  products). 

Comboz  (Paris,  France) ,  superintended  construction  of  the  aquarinm  of  the  Trooad^ro VB 

Compost  {tee  Agriculture:  fertilizers). 

Comtoise  sheop  {tee  Agriculture:  live  stock). 

Concasseuis,  French  grain-crusher,  definition 308 

Conger  {tee  Fish). 

Conifers  (<e«  Horticulture :  products:  trees). 

Connecticut  (tee  United  States). 

Constance,  Lake  (Switzerland) — 
fishing  industry — 

orfes  (cyprinus  orfus) - m 

ncclimatedin  the  aquarium  at  the  Trocad6ro,  Paris KM 

Cook  (J.)  &  Co.  (Portland,  Oregon),  canned  salmon 441 

awarded  silver  medal 441 

Copenhagen  ( Denmark) — 

agriculture- 
sale  of  guaranteed  grain  and  seed  285^286 
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Copenhagen  (Denmark) — Continued, 
fishing  indnstry — 

eeal,  whale,  narwhal  prodacts,  fh>m  Greenland,  etc 425 

flahoil 425 

preserved  fish ; 425 

Corbeil  (Seine-et-Oiae,  France) — 

agricaltural  machinery  mannfMstored — 

Imy-presaea 237,238 

forage , 237,238* 

ration 237,238* 

Corbett  Sc  Peelo  (Shrewsbury,  England)— 

revolving  mold-board  plow,  illostration 24" ,  25 

multifarrow  plows 48 

lever  cultivator,  illustration 91,02* 

5-tine  horse-hoe  and  grubber,  illustration 03*,M 

turnip  and  beet-seed  drill,  Ulnstration 100*,110 

straw-cutter 201 

oil-cake  breaker,  illustration '205^ 

Cork  (Ireland)— 

fishing  industry- 
fish,  preserved  441 

Com  (SM  Agriculture:  products;  dUo,  Horticulture'-,  products:  vegetables). 
Com-salad  (^m  Horticulture:  products:  vegetables). 

Coste,  Jean  Jacques  (Paris,  France),  promoter  of  pisciculture 421 

Cotomaster  (Me  Horticulture:  products:  flowers). 
Cotswold  sheep  (sm  Agriculture:  live  stock). 

Coutelet  C^tr^pilly,  France),  plow  tested 17 

horse  hay-rake  tested  160 

Coulant-matouari  (see  Fish). 

Coral  (eee  Fish). 

Cows  (SM  Agriculture:  live  stock). 

Coxcombs  (eee  Horticulture:  products:  flowers). 

Crabs  {tee  Fish). 

Crawfish  {eee  Fish). 

Crescute,  weed  growing  in  France 185 

Cresses  {eee  Horticulture:  products:  vegetables). 
Crevant  sheep  (eee  Agriculture :  live  stock). 
Crdveoceur  poultry  (tee  Agriculture:  live  stock). 

Cribleur,  French  grain-cleaning  machine,  definition 185, 186 

Crinum  (see  Horticulture:  products:  fiowers). 
Groisic  (Loire-Inf6rieure,  France) — 
fishing  industry — 
fish- 
preserved 432 

CrojM  («ee  Agriculture:  products;  dUo^  systems  of  cultivation). 
Croton  (eee  Horticultiro :  products:  fiowers). 

Crouse  &Fils(Vall6ed'Aulnay,  Seine,  France),  horticultural  exhibit 3G4 

Crowley  &  Co.  (She£Beld,  England),  straw-cutter  with  safety-lever 201, 202 

Crustacea  (eee  Fish). 

Cucumbers  (eee  Horticulture:  products:  vegetables). 

Gumming,  J.  (Orleans,  France)— 

reaper  tested   , 142,148,149 

illustration 147* 

mower  tested  150 

*' La  Fran9aise,"  illustration 155* 

Cnrouligo  (eee  Horticulture:  products:  fiowers). 

Cnrculio  destructive  of  plums  in  United  States 374 

not  prevalent  in  France 374 

Currants  (eee  Horticulture:  products:  fruits). 

Curtis,  J.  M.  (San  Francisco,  CaL),  wine-heater 224 

silver  medal  awarded 8, 224 

Cuttle-fish  (eee  Fish). 

Cyanophyllnm  (eee  Horticulture:  products:  fiowers). 
Cycads  (eee  Horticulture:  products:  flowers,  etc). 
Cyprinidffi  (eee  Fish). 
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Cypripediam  (tfMHorticiiltnre:  prodaoto:  flowers). 
Cyatoderia  (•««  Horticulture:  products:  flowers). 

Dahlia  («M  Horticulture:  products:  flowers). 
Daiuy  (•««  Horticulture:  products:  flowers). 
Dalmatia  (sec  Austria^Hungary :  provinces). 
Dammara(«ee  Horticulture:  products:  flowers). 
Danube  River — 
fish— 

catfish IW 

acclimated  in  Carbonnier's  aquarium,  Paris 470 

salmon 4SS 

acclimated  in  the  aquarium,  Trocad6ro,  Paris 4M 

silures  (silurus  glanis) 46! 

efforts  to  acclimate  at  Paris  Exposition,  1867,  failed 40 

Vienna  Exposition,  1873,  fiidled 46 

Paris  Exposition,  18T8,  sooceeded 441,46 

require  highly  oxygenized  water 482, 468 

Daphne  f«M  Horticulture:  products:  flowers). 

Darling  Downs  (Queensland,  Australia),  wheat  production 28! 

David  (Sarlat,  France),  plow  tested  — 17 

David,  H.  (Orleans,  France),  wine  and  cider  press,  illustration 228* 

Da villia  («e«  Horticulture:  products:  flowers). 
I)ayton,  Ohio- 
agricultural  and  horticultural  machinery  manufiActnred — 

drills,  gi-ain  and  fertUizer 8, 102, 103, 104,  lOS*.  108, 108, 114 

garden  tools - 666 

hay-rakes 8. 160, 161, 183. 184. 16S» 

D'A.zy,  Bridre,  imported  fii-st  short-horn  bulls  into  France  (1825)  S16 

Debains,  Alfred  (Saint^Bemy,  France)— 

steam-plows  tested . . 17 

system  of  steam- cultivation 58,78-80 

engine  and  windlass,  roundabout  system,  illustraiion 76* 

installation  of  apparatus,  illustration   86* 

D6boiseuse,  French  clearing-plow,  definition   86^ 

Do  Bon,  Commissary-General  and  Director  of  the  Departmental  Service-^ 

Beporton  ''Maritime  Fishing  Statistics"  of  France,  1876,  quoted S87-SS 

Decauville  (Petit-Bourg,  Franco) — 

steam-plows  tested 13 

tests  of  plows  held  on  his  farm 16 

use  of  steam-cultivating  machinery  on  his  &rm 6S 

D^chausseuse,  French  vineyard  plow,  definition 218*,  217 

Decker  d:  Mot  (Paris,  France),  hay-press 235^236 

Dederick  (P.  K.)  &  Co.  (Albanj-,  N.  Y.)— 

hay-press •. 23S 

gold  medal  awarded   8;23S 

special  prize  of  aSdxnrcs  vase  (seefronHipieoe) 140,236 

tested,  on  the  Esplanade  des  Invalldes,  August,  1878 2S6 

Deere  &  Co.  (Moline,  111.) — 
plows  and  cultivator — 

gang  plows  tested   4M4 

illustration 48* 

awarded  special  prize  of  a  Sevres  vase  («S0/ronturpiM«) 146 

Gilpin  sulky-plow,  illusration  3M0* 

iron-beam  swing-plow,  illustration. 38*. 27, 28 

"Peerless  Cultivator,"  illustration 22, 96*. 61 

gold  medal  awarded g 

plowstested 17,S7,4Mi 

De  Ladoncette,  E.,  Baron,  Deputy  of  France,  Member  of  the  Jury,  Class  76 7 

Delahaie-Toilleur  &.  B^joc  (Liancourt,  France) — 

beet-root  pullers,  illustrations 51*^  53» 

bisoc,  illustration 45» 

Brabant  double  plow,  with  skim-colter,  illustration SI*,  sj,  33 

subsoil  talons,  illustration  8l»,33 

charrue  k  trois  socs  (three-plow  gang) ,  illustration 47* 
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DeUhaie-Tailleiir  it,  B%jao  (Lianoonrt,  Franoe) — Continaed. 

chAirae  soaft-»(d  (mole-plow),  iUnatration 30,37** 

d6boiaeiiae  (olearing>plow),  illastration 30* 

doable  biaoc,  illastration 46*,  47 

grain-drill 100 

horse-hoe,  illastration 00* 

leveling  implement  (with  five  plows),  illastration 48*,  40 

plows  tested 17 

toome-oreille  (charrae  Waase)  plow,  illastration 28*,  29 

Demarly,  Pdre  ic  Fils,  k.  Foaqnart  (Origny-Sainte-Benoite,  France),  olod-crosher  and  com- 

preaser,  iUostration 101* 

Dendrobium  (fee  Horticalture:  prodacts:  flowers). 

DSNMABK  (eee,  alto,  Copenhagen,  Ringkjoebing,  Stnbbel^Jobing, 

Jatland,  Skooshoved,  Yiborg) — 

Nyborg, 

AORICULTURK— 

[Note. — MackiMty^  implement*,  etc.,  u$ed  in  agrieuUure  are  indexed  tindar  Machinery: 
Agricultural,  heUnc.] 

condition  of 285,286 

dirision  of  cultivated  land 285 

rotation  of  crops  — 285 

guaranteed  qaality  of  seeds 285,286 

producta— 

cereals 285,286 

production 286,206,297 

barley 285 

production 286,296,297,298,200 

buckwheat 286 

production 286,206,207,290 

millet 286 

production i:S0,2e6,207 

oata  .. 285 

production  286,206,207,208,200 

rye  285 

production 286,206,297,200 

wheat  . 285 

production 286,206,297,299 

clover 285 

leguminous  plants 285 

roots 285,299 

seeds 285 

exports — 

barley,  to  Great  Britain 285 

butter,  to  Great  Britain  285 

SouthAmerica 285 

flour,  to  Sweden 283 

rye,  to  Sweden 283 

live  stock — 
catUe— 

number 304 

exhibits 813,314 

poorly  kept 313,814 

dairy  products 285 

horses 331,332 

number 304 

Jutland  horse 381,332 

used  for  agricultural  purpoaea 33 1 

cavalry 831 

draft 331 

Schleawig-Holatein  draft-horae •. 331 

sheep- 
number 304 

swine— 

Bomber ~  804 
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DEXMABK— Continued. 
Fish  akd  fisu-cultubb— 

exUbita 425,480 

mannfiictarcs— 

fishing  ntenails,  etc.— 

nets  and  apparatas ^480 

fish  prodncta^ 

preserved  flsb , d 

oils : 425 

seal-skins  *. 425 

whalebone t& 

fish— 

anchovies 425^446,447,448 

cod 4S 

herring 425,44«,447 

narwhal 425 

needlefish 455 

porpoise 425 

sesls 425 

shrimps 415 

wolms 425 

whale 435 

imports- 
anchovies— 

from  Norway 446,447,448 

herring— 

from  Norway 446,447 

Machikbbt- 
agricultural- 
exhibits,  classification  of 11 

plows,  imitated  from  the  English II 

sowers ' 188 

broadcast Ill*,  11? 

steam-cnltivating  apparatus,  imported  fh>m  England 6 

COLONIES- 
GREENLAND— 

exhibit  by  the  Koyal  Direction  of  Commerce  of  Greenland- 
eider  down  and  feathers 4S 

fishing  industry — 

narwhal  teeth fi5 

seal  fat €5 

skins 425 

oil 425 

walrus  teeth 425 

whalebone 43 

whale  oil .' 425 

ICELAND— 

FlBHKO  INDUSTBT— 

French  fish eries  for  cod 528,  S29. 531 

yield  of  fish 588,5» 

value  of  fish 528,531 

number  vessels  employed 529,510 

men  employed 529^536 

Departmental  School  of  Arboriculturo  (Saint-liiaude,  Fnmce),  horticultural  exhibit 964 

Department  of  Agriculturo  (see  United  States  Department  of  Agriculture). 

Depoix  (ChapeUe-en-Serval,  France),  iron  plow  tested 17 

Derosme  ( Bavay,  France),  grain>drill  tested l(fi 

Devonshiro  (England) — 
agriculture- 
Devon  cattle 808 

Dieppe  (Seine-Inf<6rieuro,  France)— 
fishing  industry — 

utensils  mauu£Eictured 431 

Dijon  (Cdte  d'Or,  France)— 

agricultural  machinery  msnuCscturod — 

plows 18 
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Dtjon  (C6te  d'Or,  France)— Continncd. 
agricnltnral  machinery  manufactured — 

horse  hay-rakes 101* 

Diplandenia  (fM  Horticulture :  products:  flowers). 
Dishley  (Leicestershire,  England) — 
agriculture — 
live  stock — 

sheep 320,322 

Dishley  Merino , 320 

bred  in  France 320,322.323 

grand  prize  of  Agricultural  Society  of  France  awarded  to 320 

Diviseur,  French  grain-cleaning  machine,  definition 1S5, 180 

Dodds,  John  (Dayton,  Ohio;— 

horse  hay -rake  (Hollingsworth) 161,104 

gold  medal  awarded 8 

tested 100 

iUustration 105* 

Dodge  (Chicago,  HI.),  hay-press 235 

award  and  special  prize  given  to  French  agent 140,235 

Dogs  (tee  Agriculture:  live  stock). 
D61e  (Jura,  France) — 
fishing  industry- 
utensils  manufactured 431 

rods 431 

Dombasle  (tee  Meixmoron  de  Dombasle). 
Dora  (see  Fish). 
Dordogne  (France) — 
fishing  industry- 
lampreys  460 

esteemed  by  the  ancient  Romans 400 

acclimated  in  the  aquarium  at  the  Trocad6ro,  Paris 400.401 

Oorey,  bastard  ($ee  Fish). 
Dor  kin;;;  poultry  (see  Agriculture:  live  stock). 

Doss,  Peter,  poet  and  priest  of  Norway,  a  memorial  emblem  of  him  borne  in  sails  of  Norwe- 
gian fishing  vessels 482,483* 

Donomenez  (Finistdre,  France) — 
fishing  industry — 
fish- 
preserved 432 

sardines 432 

sardine  fishery 532 

use  of  artificial  bait  ( ' '  Douamenez  roe  ") 532, 533 

("heterogeneous  hard  roe ") 533 

the  Beloit  seine 532 

Eyraudnet 532 

Double  plow,  definition  of  (»ee,  alio,  Machinery :  agricultural) 17  note 

Douglas,  W.  &  B.  (Middletown,  Conn.),  pumps 365 

Doolevant-le-ChAtean  (Haute-Mame,  France) — 
fishing  industry — 

atmospheric  wheelbarrow  for  transporting  live  fish 431 

Dounlan  (Seine-et-Oisc,  France) — 

agricultural  machinery  manufocturod — 

grain-driDs 102, 103*,  104, 105, 100, 107*,  108 

horse-power 107*,  168*,  109*,  170 

thrashing-machines 172*,  173, 174"' 

Dracsena  (•«« Horticulture :  products:  fiowers).' 

Drew,  Lawrence  (Hamilton,  Scotland),  breeder  of  Clydesdale  horses 337 

Drills  («e0  Machinery :  agricultural). 
Drontheim  (Norway)— 

fishing  industry  —  , 

salted  roe  of  cod  445 

Drunkenness  uncommon  in  wine-growing  countries  412 

Duckel  (Esper,  England),  early  use  of  the  gang-plow 40 

Ducks  (»ee  Agriculture :  live  stock). 

destructive  of  fish  eggs  and  young  fish 518,520 
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Donkerqne  (Nord,  Fnuioe) — 
fishing  industry— 

utensils  mannfftctnred 4& 

Dnrand-Claye.  Alfred,  Engineer  of  the  Bridget  and  Causeways  of  Paris— > 

experiments  in  the  utilization  of  the  sewage  of  Paris 414-418 

Durand,  P.  (Monterau,  France)— 

plows  tested 18 

charras  j^  cbaine,  illustration  of 20* 

Brabant  simple,  illustration  of 21* 

details,  illustrations 21*,22*,23 

Durand,  Veuve  (Bourg-la-Beine,  Seine,  France),  horticultural  exhibit 364 

Durham  (England) — 
agriculture — 
live  stock— 

short-horn  cattle 805-W 

acclimated  and  interbred  iu  France 300, 307, 815, 318 

Sweden 384 

United  States 3C8 

said  to  be  descended  from  Holland  aise SU 

Doiy-l^ Amiens  (Somme,  France)— 

agricultural  machinery  manufactured — 

plows 18 

Dutch  Colonies  (tee  Netherlands:  colonies). 

Dtsabt.  Samuel,  Additional  Commissioner,  Rbpobt  on  "  Lrw  Stock  " 301441 

Echeveria  («M  Horticulture:  products:  flowers). 

^crevisse  (tee  Fish). 

Edinburgh  (Scotland) — 
fishing  industry — 

implements  441 

bait,  flies 441 

flshermen's  wading  boots,  stockings,  etc 441 

lines ...» 441 

nets 441 

I>ole8 4*1 

reels 441 

rods 411 

EDUCATION— 

AORICULTUBK— 

Belgium — 

veterinary  college 28J 

agricultural  institute 287 

2  schools  of  practical  horticulture W 

agricultural  conferences 281 

societies 287 

France — 

School  of  Agriculture  411 

Hungary — 

3  primary  agricultural  schools 278 

5  agricultural  colleges  J!8 

Sweden — 

Royal  Agricultural  Academy 288 

model  farm 28! 

school  of  physiology  and  agricultural  chemistry 28) 

4  chemical  schools 281 

2  agricultural  colleges 284 

27  farm  schools 284 

provincial  dairy  schools 384 

agricultural  societies 283 

dairy  societies 284 

model  sheep-farms 284 

Horticulture— 
France- 
Departmental  School  of  Agriculture,  Sainte-Mande 384 

National  School  of  Horticulture,  Versailles a64i878^373,467 
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EDUCATIOK— Continued. 

PlBCICULTURB— 

Fifmce^ 

College  of  France,  PiirU 483,440,509 

Eel  (Me  Fish). 

Eel-poat  (M0  Fiah). 

Egg-plant  (Mtf  Horticoltare :  products :  vegetables). 

EGYPT— 

AOBICULTUBIE— 

com  and  sugar  cultivation  in  the  Nile  Valley 61,04 

MACmNKBT— 

agricultural — 

steam-cultivating  apparatus 53 

imported  firom  Great  Britain  61,62,64 

thrashing  machines,  imported  from  Great  Britain 171, 172 

agricultural  engines,  burning  cotton  waste,  imported  from  Great  Britain 183 

Ekenas  (Finland)— 
fishing  industry- 
preserved  fish  428,430 

anchovies 430 

herring 430 

sprat 428 

Eleagnus  (M«  Horticulture :  products:  flowers). 

Electric  light  used  in  France  for  agricultural  work  at  night,  illustration 241*,  242 

Elegant  stranger  (»ee  Fish). 

Elm  (SM  Horticulture:  products:  trees). 

Eramerin  (Nord,  France) — 

agricultural  machinery  manufactured — 

plows 18 

timotteuT,  French  groin-cleaning  machine,  definition 185 

Endive  («««  Horticulture :  products:  vegetables). 

Engines  {$ee  Machinery). 

England  (tee  Great  Britain). 

English  race-horse  (see  Agriculture :  live  stock). 

Ensilage  (packing  in  a  trench,  sUo)  of  maise 243-254 

definition  (Me  silo) 243 

Epidendrum  (tee  Horticulture :  products :  flowers). 

fipierreur,  French  grain-cleaning  machine,  definition 185, 186 

Epinoche  (tee  Fish). 

Esculent  vegetables  (tee  Agriculture :  products). 

titampes  (Seine-et-Oise,  Fnmce) — 

agricultural  machinery  manufactured — 

grain- winnowing  machine 186,1 87* 

ifitemoz  (Doubs,  France) — 

agricultural  machinery  manufactured — 

plows 18 

£tr6pilly  (Seine-et-Hame,  France) — 

agricultural  machinery  manufactured — 

plows  17 

hay-rakes 160 

Euonjrmus  (Me  Horticulture :  products:  fiowers). 
Evergreens  (tee  Horticulture :  products :  trees). 

Exeter,  Marquis  of  (England),  exhibited  catUe 306 

Exmoor  sheep  (tee  Agriculture :  live  stock). 

Explosives,  use  of,  in  fishing-streams  forbidden  in  France 515 

Faeruyband  (Norway) — 
fishing  industry — 

four-oared  fishing  boat 504* 

Fairbanks  (E.  ScY.)  &  Co.  (Saint  Johnsbury,  Vt.)— 

weighing-machines 7 

cattle  and  hay  scales :  gold  medal  awarded 8 

Foitot  (Maison-Alfort,  France),  grain-drills 109 

Faneuse,  French  hay-tedder,  definition  (Me,  alto.  Machinery:  agricultural) 165,166* 
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Farmers*  Friend  Manufactaring  Company  (Dnyton.  Oliio)— 

grain  and  fertilizer  drills  tested 102 

gold  medal  awarded 8,105 

Kuhn's  grain-drill,  illustatition 103, 104, 105*.  106^  1(« 

force-feed  of;  Ulostration 106* 

change- wheel  arrangement,  illnstratioii 108* 

combined  drill  and  fertilizer,  Ulostration 114* 

Farquhar,  A.  B.  (York,  Pa.)— 
thrasher  and  plows — 

silver  medal  awarded i 8 

Reese  combination  plow,  illustrations 28* 

thrasher  tested 175 

Fecamp  (Seine-Inferieuro,  France)— 

ogrimltural  machinery  manufactnred — 

reapers " 148,148 

nshing  industry — 

utensils  manufactured 4S1 

F6ra  («us  Fish). 

Ferand  (France),  book  on  the  "History  of  La  CaUe  "  (Algeria),  referred  to 437  aoti 

Febguson,  Thomas  B.,  Additional  Commissioner,  Report  on  "  PiBacULTUBB  *' 41»-533 

Ferns  (IM  Horticulture :  products:  flowers,  eto.). 
Fertilizers  {see  Agriculture :  systems  of  cultivation). 
Feurs  (Loire,  France) — 
fishing  industry — 

fish  from  the  ponds  of  Farcy 436 

Fick  &Chase  (Baltimore,  Md.),  pickled  oysters 449 

Figs  {see  Horticulture:  products:  fhiits,  also  trees). 
Filberts  (CM  Horticulture :  products:  fruits). 
Finland  {see  Russia :  provinces). 
Finland,  Gulf  of— 

fisheries  of 425.136 

anchovies *B 

bream 426 

cod 4S 

eel 436 

flounder 425 

herring: tSS 

lavaret 426 

lote 426 

m3rtilus  odalis 426 

perch ttS 

pike ...         425 

salmon 426 

sandra 4S 

seals 429 

FISH,  FISHERIES,  AND  FISH-CULTURE— 

[SOTB.— This  subject  is  indexed  in  detail  under  the  titles  qf  the  exhibiting  and  producing 
countries,  viz: 

Argentine  Republic,  Germany,  Spain, 

Anstiio-Hungary,  Great  Britain  (with  colonies),        Sweden, 

Belgium,  Greece,  Switzerland, 

Brazil,  Italy,  Syria, 

China,  Japan,  Tunis, 

Denmark  (with  Greenland       Netherlands  (with  colonies),  Turkey, 

and  Iceland),  Norway,  United  States, 

Franco  (with  Algeria  and       Portugal,  Uruguay] — 

colonies),  RussiA  (with  Finland), 

classification  of  exhibits  (Group  Y,  Class  45;  Group  VU,  Class  72;  Group  Till,  Class  84)..  420,422 

Rkfobt  ox  "Pisciculture,"  by  Thomas  B.  Febguson 419-535 

exhibitors,  Usts  of 423,424,425,430,431-430,437-439 

exhibits— 

by  United  States,  inadequate 421,422,477 

fish 449,479 

living,  for  food,  or  in  aquaria 449-470 

ornament 470-477 
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IH,  FISHERIES,  AND  FISH  CULTUBE— Continued, 
exhibits— 
flah- 

prodaots  prepared  for  food ATJ-AflU 

fresh   477 

salted,  pickled,  smoked,  dried 477,478 

preserved  in  oil,  hermetically  sealed 478, 479 

implements  of  capture,  nets,  fishing-tackle,  boats,  etc 48(^-508 

apparatus  osed  in  flsh-oultnre 600-618 

laws  reflating  the  capture  of  fish  and  providing  for  their  protection 514-616 

instructions  for  restocking  streams  (French  system) 617-626 

illustrations  to  the  report — 

Plate  I. — Fresh-water  Aquarium  of  the  Trocad6ro 419* 

Plate  n.— Fresh-water  Aquarium  of  the  Trocad6ro  448* 

PlatoIIL— Plan  of  the  Aquarium 450* 

Plate  rv. — Sections  of  the  Aquarium,  horizontal  and  vertical 450* 

Plate  V. — Sectional  elevations  of  the  Aquarium  450* 

Plates  VI,  VII. — Madraques  used  in  the  Mediterranean  in  the  mackerel  and  Spanish 

mackenl  fisheries 480* 

Plate  VIII. — ^Norwegian  vessel  for  transporting  fish 482* 

PlatelX.— Twelve-oared  fishing  boat  of  Norway 484* 

PlAtM  X,  XI.— Cod  and  herring  fishing  boats  of  Norway 486* 

Plate  Xn.— Norwegian  fishing  sloop 488* 

Plate  Xni.— Herring  fishing  boat  of  Lundfiord  (Norway) 490* 

Plate  XrV.— Norwegian  seine-fishing  boat 402* 

Plate  XV.— Police  sloop  for  the  fishing  grounds 494* 

Plate  XVL— Fishing  police  sloop 406* 

PlateXVIL— Seine-fishing  boat  of  Hardanger  (Norway) 498* 

Plate  XVIIL— Gill-net  fishing  boat  of  Hardnnger 600* 

Plates  XIX,  XX.— Fishing  boats  of  Lister  (Norway) 602* 

Plate  XXL— Four-oared  fishing  boat  of  Norway 504* 

Plato  XXII. — ^Norwegian  praams 600* 

Plates  XXIII,  XXIV.— Norwegian  six-oared  fishing  boat 508* 

Figure  1. — Apparatus  for  aerating  the  water  suppUetl  to  the  Aquarium  of  the  Troca- 

d6n>— vertical  section 451* 

Figure  2 — The  same— horizontal  section 462* 

Figure  3.— Fishing  smacks  of  Aalesund,  Norway 488* 

Figure  4. — Williamson's  Califomia  fish-hatching  apparatus 510* 

Figure  5. — Wilmot's  fish-hatching  apparatus 516* 

Figure  6.— Carbonnier's  can  for  transiK>rting  fish 512* 

flab,  fish  products,  etc. — 

ablet  (bleak)  456,458,460,617 

ambaisis  (transparent  fish) 470 

anabas  (climbing  fish) 470,476,477 

anchovies 424,425,430,432,438,446,447,448,528,633 

arder 444 

assipa 444 

barbel 461,518,510,522,523,625 

barraouta 442 

bass 477 

bastard  dorey 442 

trumpeter.. 442 

blay 617 

bleak  (ablet) 456,458,460,617 

boar-fish 442 

botermarmetjje 444 

bream 424,426,420,442,461,464,617,518,522 

brill 533 

bull-head  (chabot) 617 

burbot  (eel-pout,  lotte) 459, 518 

butter-fish 442 

callichthys 470 

callionymua 4i8 

capelan 441 

carp 443,455,457,461,465,467,476,517,518,619,620,621,628,625 
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fIBH,  FISHERIES,  AND  FISHCULTURE— Continned. 
flsh^ftsh  products,  etc.— 

lote 4«fl 

lotte  (burbot,  eel-pout) 459,518 

macou  (aalmon) 443 

mackerel 424, 441, 445, 446, 447, 478, 480. 404, 502, 627, 528, 633, 634 

Spanish 480 

macrupods  (paradise-fish) 470, 471-473, 474, 478 

modropores 438 

margaritana  (a  mollosk) 428 

menhaden 494 

minnow 464, 517 

missi-nelly-accari 444 

moUnsks 424,426,434,440 

mother-of  pearl 439 

mullet 442,638 

mn<«8cl8 r  433. 434, 435, 436, 62'',  533 

mytilas  (a  moUusk) 428 

narwhal 426 

nases 402 

needle-fish 425 

ncsenoog  kassonronrauwa 444 

omble  cbevalier  (char) 457 

ombre 470 

orfes  (pcardon,  ide) 457, 459, 464 

onrouenvjfle 444 

oysters  421,433,434,435,436,439,443,440,528,638 

palonrdes 435 

paradisc-flah  (macropod) 470, 471-473, 474, 476 

I>atakker 444 

I>earl8 439 

perch 425,429,442,463,517,618,521,622 

pilchard 442 

pike 425,429,442,463,405,406,407,517,518,521,522,523 

plaices 633 

poll  ock 477 

porpoise 425 

pout 429 

protons 478 

quoiquoi  assa 444 

randusia 617 

rase 4C9 

ray 477,533 

roach 426,429,401,521 

rock 442 

rock  bass 470 

Totengle  (red-eye) * 457, 617 

rougbey 442 

ruflT 463 

salamander 420,460 

salmon . . .  .426, 427, 428, 429, 433. 441, 443, 444, 445, 447. 448, 449, 455. 456, 457, 477. 478. 511, 614, 515. 617, 

518. 519, 521, 622, 62J,  624. 625 

salmon  trout 442 

Sandra 425,429,618 

sardines 424,432,433,438,440,478,479,627.528,632,533 

sanle-bot  te  444 

sea-elepbant 440 

seal 425,429,478 

shad 475 

shark 438 

shrimps 425,431,528,633 

sik 427,428 

silakka(stroemming)...  427,428,429 

silunis  (cat-fish  of  the  Danube) 402,463 

silrer  bream 442 
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FISH,  FISHERIBS.AKD  FISH^ULTUBE-Continned. 
flsb,  fish  products,  etc.— 

silver  eel 443 

skipjnck-pike 44S 

snapper 444 

snoek-pirapaa 444 

SiMUiish  mackerel 480 

sponges 430.431,437,438 

sprat 427 

stickleback  (spinoohe) 464 

stockfish 446,447 

stranger - 442 

sturgeon 479,533 

telescope-fish  (long-tsing-ya) 470,474 

tench 464,465,467,517,618.519,520,621,822,03,525 

tortoise 438,431 

touroulouTou-witwittie. 4H 

transiMtrent  fish  (amboasis) 479 

travale. 443 

triton ^ a 

trout 426, 429, 433, 435, 441, 449, 456, 458, 514.  518, 619. 621, 522. 823,525 

trumpeter 442 

tunny 432,433,434^0 

tnrbot 6S 

turtle 438.4# 

umber 617.518,519,522,5S3,S!S 

walrus  * 49 

warapa-Jerasi 444 

warokon 444 

whale , 425, 4« 

whalebone ^431 

whitefish 468.465,475^511,517,33 

whlthig 442;53 

wltte-quiqui 444 

yellow-tail 4C 

zebra-fish 44! 

books,  publications,  illustrations,  etc. — 

Baird :  Reports  of  the  United  States  Commission  of  Fish  ond  Fisheries 471, 476, (i 

Boierre:  treatise  on  salt  marshes  and  their  productions...., 431 

Bouchon-Brandeley :  treatise  on  pisciculture  in  l**rance O 

reports  on  pisciculture  and  oyster  culture IS 

Carbonnier :  reporta  on  the  management  of  the  Aquarium  uf  the  Trocad^ro  quoted  455, 45Mft 

461;  4r^ 

report  on  transportation  of  fish  quoted S11-S3 

Cavelier  de  Caverville :  ** Coral  Fishery  on  the  coosts  of  Algeria' ' 437i* 

DeBon,  Commissary -General,  etc. :  report  on  French  maritime  fishery  atatiatios  for  1878 

quoted 527-* 

Fedderson:  books  on  pisciculture  in  Denmark 49 

Ferand :  ' '  History  of  La  Callo  "  ( Alger ia) 437  •* 

Friele :  "Notices  sur  les  PAcheries  de  la  Norwege" 4r8«* 

Kemmerer:  treatises  on  pisciculture  (France) ft 

LaBlanch^re:  treatise  on  fish  known  to  the  ancients (6 

Lacaze-Duthiers:  "  Natural  History  of  Coral " 4S7i* 

Leroux:  paper  on  oysters  and  mollusks  (France) tf 

MaiUard:  essay  on  breeding  eels  (France) tf 

Millet:  aquicnltural  publications  (France) <S 

illustrations :  ancient  mosaics  discovered  at  Lyons,  France,  representing  fish ^ 

plates  of  fish  and  aquaria *• 

P^jol:  painting  of  coral-boats  on  fishing  gronnds ^ 

map,  ichthyological,  of  France * 

model  of  oyster-cultural  establishment  on  the  Seudre,  France ^ 

plansof  piscicultural  establishment  at  Buisae,  France ' 

reservoir  for  Crustacea * 

oyster-park,  at  La  Teste,  France * 

river  and  marsh  breeding  places  for  fish  and  Crustacea ^ 
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FUh-meal  («#«  Fiah:  flsh  prodncta). 
FlanderB  (now  partly  in  France,  partly  Bdgiimi) — 
agrionltara— 

methoda  aDdlmplementa It 

live  atock — 

cattle 818 

interbred  with  HollandiUae 318 

grand  prize  awarded 318 

horaea 884,340 

bred  in  Scotland 330 

abeep 320 

Flat-bead  («m  Fiab). 
Flax  (tM  Agricnltore:  prodacts). 
F^ekkQord  (Norway)— 
flKbing  indoatxy — 

flab,  preaerred 448 

mapa  of  Bofanon  flaberiea 448 

llorence  (Italy) — 

agricnltural  macbinery  manufiactared — 

aeedera 102 

flahing  indoatry — 

Italian  extramarine  maJacologicol  collection  443 

Flounder  ($ee  Fiab). 

Flour  («M  Agriculture :  manufincturea).  \ 

Flowera  («m  Horticulture :  producta). 
Flying  Garnet  (aM  Fisb). 
Fontainebleau  (t^rance)— 
horticulturo — 

aaparagua 887 

Fontenay-aux-Koaea  (Seine,  France) — 

agricultural  macbinery  manufiMstured — 

grape-preaaea 221*,  222*,  223 

Fontenay-lda-Louyrea  (Seine-et-Oiao,  Fruice) — 
agricultural  macbinery  manufiAotured — 

plowB 17 

Foireatry  («m Horticulture :  producta:  trees). 

Foreata,  extent  of,  in  France 260 

ForOt-CoUin  (Guiae,  France),  plowateated 18 

Forget-me-not (M0 Horticulture :  producta:  flowers). 

Fort,  £.  J.  (Montargia,  France),  wine-press,  screw  nnd  bydraulic 230 

Fouob6,  A.  (Paris,  France),  agricultural  caldron^  illustration 212, 218* 

Foucber  de  Careil,  Senator  of  France,  member  of  tbe  Jury,  Class  76 7 

Fowler,  Jobn  (Leeds,  England) — 

introduced  steam-plowing  by  wire-rope  traction,  1855 61 

manufactured  double-engine  sets  of  tacklo 61 

improvements  in  tackle 61 

Fowler  (Jobn)  St,  Co.  (Leeda,  England) — 

ateam-plow  tested 17 

system  of  steam  cultivation : 53,63-89 

prizeawardedbyBoyal  Agricultural  Society,  of  England,  1858 53 

Higblond  Society,  of  Scotland 53 

used  by  Scottiab  Steam  Cultivation  Company 55 

double-engine  tackle  exbibited 53 

used  in  Scotland 55 

Algeria 60-58 

Egypt 01,64 

production  of  steam  cultivating  macbinery 68 

coatofoutflt 04 

double-engine  tackle  in  operation,  illustration 05' 

engine,  illustration 00*,  07 

lope-porter,  illustration 07*,08 

engine  witb  two  winding-druma,  illnatration 70* 

movable  beadland  anchor,  illustration 71* 

windlasa  for  roundabout  system,  illustration 74*,  75 

anchor  for  roundabout  system,  illustration 74*,  75^70 
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Fowler  (John)  Sl,  Co.  (Leeds*  England)— Coniinaed. 

6-fuiTow  balance-plow,  illastration 81*  B 

3-furrow  balance-plow,  for  sagor-cane  cultivation  ffi 

ateam-grubbcr  ("knifer"),  illnatratlon 60,83* 

turning  cultivator,  illustration 84*,86 

turning  harrow,  illustration 83, 88* 

steam  harrow 88* 

combinedliarrow  and  seeder,  illustration 85^87' 

steam-roller,  illastration 87* 

disking  machine,  illustration 88* 

draining  plow,  illustration 88* 

reclamation  plow,  illustration 88^88* 

Fowler,  John  Keraley  (England),  exhibited  cattle W 

Fowls  {tee  Agriculturo:  live  stock). 

Fox,  Oeorge  (England),  exhibited  cattle 9K 

FRANCE  {tee,  alto,  Abilly,  Chatressao,  Maison-Alfort. 

Adonr  River,  Cbauvet,  Lake,  ILinche, 

Aix-en-Prorence,  Cheneoey-par-(^uingey,        Manoia, 

Amboise,  Cherbourg,  Marchais, 

Andemos,  Clermont-Ferrand,  Marcnnos, 

Angers,  CoUionre,  Marmont, 

Arcachon,  Corbel],  Marseilles, 

Ar6s,  Crolsio,  Martl;nie«, 

Argenteuil,  Dieppe,  Merchines, 

Arras,  D^on,  Meuse  River, 

Arvcrt,  D61e,  Moissao, 

Asni^res,  Dordogne,  Montargis, 

Andenge,  Douamenez,  Monterau, 

Aaray,  Donlevant-le-Ch&teau,         Montmorillon, 

Auteuil,  Dourdan,  Hontpellier, 

Avollon,  Dunkerquo,  MontreuU-soos-Boia, 

Avignon,  Durylds^Amiens,  Morlais, 

Avranches,  Emmerin,  Moullns, 

Basse,  ]^tami>es,  Nancy, 

Cavay,  Etemoz,  Nangis, 

Bayeux,  £tr6pilly,  Nantes, 

Beaufort,  F6camp  Novers, 

Belon,  ChAtean  de.  Fours,  Nice, 

Berck-sur-Mer,  Flanders.  Niort, 

Blangy-lte-Airas,  Fontainobleau,  Nosent-snr-llame, 

Blbis,  Fontonay>nux-Roses,  Nonuandy, 

Bordeaux,  Fontenay-lte-Louvree,         Origny-Sainte-Boiatte, 

Boulogne,  Fomay,  Orleans. 

Bourbon-Lancy,  Gascony,  Ormvsson. 

Bouroefrano,  Gaul,  Paladru,  Lake. 

Bourget,  Lake,  Gennovilliera,  PalaU, 

.p3oarg-la-Reine,  Cronesse,  Paris. 

Bray,  Granville,  Pau,  Gores  dc, 

Bresles;  Guise,  Pavin,  Lake, 

JSrest,  Gujan-Mestnws,  Petlt-Bourg, 

Brittany,  H6rault,  Poissy, 

Baoqnoy,  JalUeu,  Pomoton  Islands, 

Buisse,  Kqjeau,  ChAto:m  de,  Pont-l'-Abbd, 

Burgundy,  Kermelo,  Provenoei, 

Builin,  La  Baumc,  Pay* 

Calvados,  La  Fosse,  QucviUy, 

Camac,  Langeais,  Quiberon  Bay, 

Cassieu,  Cb&teau  de,  Lan;iuedoc,  Rontigny, 

Caucalo,  L:^  Teste,  Redon, 

Cette,  LLincourt,  Rennes, 

Cbappelle-en-Serval,  Limousin,  Rhone  RtTer, 

Chapus,  L'Oriont,  Rocbo-Bemard, 

CharoUes,  Lyons,  Bochofort, 

Cliarraul,  Cb&tean  de,        Maine,  Rochello, 

ChAteauroux,  Maine-Simon,  Rosidrea, 
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Sceaux, 
Segrt, 
8eiDo  Eive^ 
Settona,  Lake, 
SoisfioDs, 

SotteviUe, 

TnncroQ, 

Teste, 

Thll-en-Vexin, 

Thomrry, 

Toulon, 

Toulouse, 

Tours, 

Tremblodo, 


Trinftfi-sor-Kor, 

Troycs, 

Vnnne  Eiver, 

Vu::ne8, 

Vcn(16c, 

"VtTsaillcs, 

Vieune  River, 

Viorzon, 

VIUo-cn-Bo's, 

Villencuvo-sur-Lot, 

TilliersauFlos, 

Vitr6, 

Vivler, 

Yonne  Biver) — 


Page. 
TBAJNCE  (Mr,  alto,  Rooen, 

Sablcs-d'-Oloime, 

Saint- Di6, 

Saint-G  illes-sorVie, 

SaiDt-IIilairc-du-Eies, 

Saint-Tzaire. 

8•i]l^Mnrti1l•do•B6, 

Sainte-Maude, 

Saint-Mauro, 

Saint- Uomy, 

Saint-Vivien, 

Sala^ao, 

airlnt, 

Sartho  Biver, 

Sarzean, 

AOBICULTUUV— 

{"SOTK.— Machinery,  implemmtg,  etc.,  tued  in  agriculture  are  indexed  under  Machinery : 
apicnltnrnl,  leUm.] 

condition  of 10,281-271 

land— 

aroa  occupied  by  different  cultures 286 

farms 288,287,268 

tenure  of. 286,267 

c1ian<;c8  caused  by  the  Bovolntion 267 

proportion  of,  to  agricultural  population 255 

not  divided  by  fences 239,267 

aystems  of  cultiva.tion— 

similar  to  those  of  England  90, 255 

rotation  of  crops 268,260-271 

biennial 269,270 

triennial 260,270 

quadrennial    268,269 

fertUizers,  uso  of 114,115,208,260,270,271 

ammonia,  sulphate 115 

compost    268,260 

guano 268,260 

marl 115,270,271 

pbnspbntes 246,268,280 

soila,  n  i trate  116 

stable  manure 115,230,233,288,260 

pro«1uctiou  per  animal 246,268,200 

planting,  methods  of— 

two  crops  grown  together '. 185^  108^  206 

plowin^?,  mutbods  of— 

plowman  wallas  at  work  — ..  27 

furrows  full  length  of  field,  narrow  tracts 27,31,105,267 

deep 83 

best  done  by  steam-tackle  («««,  aleo,  Machinery :  agricultural :  steam  culti- 
vating)   88 

in  ridges 38, 30, 48»  40, 00 

harvesting,  methods  of— 

slovenly .. 185 

ga vol  allowed  to  lie  beforo  binding 122, 185 

binding  130 

baling  straw  («e0  live  stock,  beUno) 187,236 

labor-Having  expedients  {»es  Machinery :  agricultural,  beUno). 

return  for  capital  invested 255 

products  208 

beets  {eee  roots,  beUno). 

cereals '. 130,261-283 

proiluction 280,206,297 

to  be  separated  from  one  another  in  rotation  of  crops 860 

barley 106,262,200,297,200 

varieties — 

celestial  (from  Italy) 262 
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prodnoto— 


Imrley — 

varietiM— 

Hungarian IK 

six-rowed 26 

production 20 

in  rotation  of  crops SN 

buckwheat— 

production 268,29«,297,a8,» 

in  rotation  of  crops 270 

com  (maize) 116,24«,247,263,29«,2W,» 

little  grown 44,93,26 

matures  imperfectly 2M,26 

use  for  table  not  understood 26 

fed  to  stock  («M,  oZto,  Uve  Steele,  5eIow) 9a,201.205,24!^4M,2e 

production 246,2«7,2n 

millet 283, 298, 2W 

little  grown 26 

exhausting  to  the  soil 26 

production 26 

oats US,  196^  202, 298, 287, 26 

▼arietiea— 

generally  similar  to  American 26 

Mack 26 

Prunier 26 

white 26 

Hungarian 26 

production 202,26 

in  rotation  of  crops 268,209^379 

planted  with  rye 36 

retches US 

rye 196^252.282,298,297,26 

production 262,26 

grown  for  soiling 26 

ensilage 2S 

planted  with  oats 26 

wheat 26 

in  rotation  of  crops 268,289,249 

wheat US,  196, 261, 262, 296, 297, 298, 26 

vaxieties— 

Australian  black  winter 26 

black  sjiring 36 

Bourges,  white  (from  Belgium) 26 

hybridized 26 

Brunswick 26 

Chletam 26 

Bnglishred 26 

golden  drop  (red) 26 

Hallet 26 

hybrid 36 

Kent 261 

Klssingland 311 

miracle 26 

Noah's an 

Nonette  (fh>m  Switzerland) 36 

Prince  Albert 36 

Bouaseau 20 

Spanish 283 

thickset 26 

Victoria 26 

white  starch  (spring) 362 

production 919 
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LUirCB— oontiniiad— 

AOBTCULTURB— 

prodoots— 


wheat- 
planted  with  rye 196, 2UC 

in  rotation  of  crops 02,288,269,270 

not  grown  niooessftilly  in  wine  ooimtiy 410 

ohestnnts 264 

fraits— 

apples    225,226,227 

grapes 216,221,225,266 

grasses 264,263 

varieties- 
barley  grass  265 

broom  (rescue) 264 

canary*  (ribbon) 265 

clover,  in  rotation  of  crops 209,270 

cook's  foot  (orohard) 265 

coach 265 

creeping  bent  264 

£D[;lish  rye 265 

fesone,  floating 265 

meadow 265 

red 265 

fox-tail,  meadow  ....     265 

hair 265 

honey 265 

Hudson  Bay 265 

improved  oftt  grass 264 

lucem 116,266,270 

yields  three  crops 266 

renovates  the  soil 265 

in  rotation  of  crops 62,270 

meadow 265 

oat 264 

orchard  (cock's  foot) •. 265 

red-top 264 

rescue  (broom) 264 

ribbon 265 

sheep 265 

sweet-scented  vernal 264 

timothy 265 

hops 264 

production   264 

leguminous  plants 263,204 

beans 264 

fed  to  stock 264 

in  rotation  of  crops 268,269,270 

pease 263 

varieties — 

Belgian 268 

black  Hungarian 263 

Hungarian  263 

porple-podded 203 

grown  for  the  table   263 

feedingstock 208 

fodder  for  stock 20S 

in  rot  Ation  of  crops 208 

oleaginous  plants 204 

production 264 

varieties — 

cameUne 2G4 

colxa 204 

in  rotation  of  crops 200 
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prodiicla — 

oleaginonH  plants— 
variotica — 

bemp m 

linseed SM 

olives 221,261 

poppy » 

rape 3M 

roots — 

proclnction 48^2H 

in  rotation  of  crops 2Q8;2fll;2!ll 

beets 284 

methods  of  oultirating..... 38. 89. 48, 5«, 51, 115 

for  sugar  raannfuctnie 49;  50, 51, 247,  MB 

production 264,208 

fodder W 

in  rotation  of  crops 62, 288, 271 

cannot  endure  great  heat 2^ 

potatoes    ..  USb 264,291 

in  rotation  of  croxM 268,271 

textiles 384 

flax «4 

production IW 

in  rotation  of  crops    288 

fl axaieed-cake  fed  to  lire  stock 306 

hemp 246^284 

production 264 

tohacro 115,264 

pitxluction 264 

manufactures — 

alcohol 49l51 

beet-root  sugar 49. 51.268 

cider 221,225.226^237 

oU 236 

used  in  preserving  fish 432, 478 

wine  21<K221,223.a5 

expressed  by  men's  feet 221 

plants  aixliuiated — 

barles ,  from  Italy 263 

wheats  from  Bol;4lum 261 

Switzeilond 282 

imports- 
cereals — 

from  Sweden 282 

com  (maize) — 

from  United  States " 26 

meat — 

fit)m  United  States 298 

sheepskins — 

ftx>m  Argentine  Republic 2M 

operatives — 

work  performed  by 267, 

day's  Libor 

women  as 268 

wages 268 

live  stock- 
asses  and  mules- 
number 304 

birds— 

market  for,  in  Paris 392 

cattle — 

number 256^2541,288; 
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Agricdlturb— 
I  ive  stock — 
cattle- 
varieties 300,807,314-318 

Baxndaise 318 

Breton 315,316 

CharolAise 818,317 

awarded  prize  as  best  for  general  ose 317 

Garonnoise 818 

Limousin 317 

awurded  ji^rand  prize  for  draft  cnttlo  by  the  Agricoltorol  Society  of 

France 317 

Normandy ^ 314, 315 

Parthenaisb  818 

Salers 318 

short-boms  (bred  from  Enf^Ush  stock) 308, 307, 315, 316 

great  attention  paid  to  breeding 306,307,314,318,340 

governmental  encooragement 306, 314 

dogs — 

varieties — 

mastiff ■ 828 

Newfoondland 328 

poodle 329 

SaintBemard 328 

shepherd 329 

market  for,  in  Paris 392 

goots— 

number 269,304 

horseik— 

number 255,256,267,269,304 

varieties 337-339 

Boidonnois,  draft  horse 339 

Breton,  saddle  horse 339 

Limousin 339 

said  to  be  descended  fh>m  Arab  chargers  captured  from  Saracens 339 

infusion  of  Arab  and  English  breed 839 

Normnndy 337,338 

originally  of  Ck^rman  breed 337 

infusion  of  English  breed 337,338 

Arab  breed 338 

used  for  cavalry,  cabs,  omnibusses,  etc 338 

Percheron  (Norman)  338,339 

as  draft  horses  888, 339 

breeding,  insufficient  care  for 837,338 

by  the  government,  Pompadour  stud 839 

poultry — 

attention  paid  to  breeding 327 

sheep- 
number 256.269,804 

exhibits,  number  of 310 

varieties  819-324 

Art^sienne  (long  wool) 320, 823, 324 

Berrichone  (medium  wool) 323,324 

Boulon  naise  (Ion  g  wool) . .  324 

Bretonno  (long  wool) 824 

Caachoise  (long  wool) 323, 324 

Champenoise  (medium  wool) 324 

Charmois 310,324 

Comtoiso  (long  wool) 324 

Crevant  (medium  wool) 324 

Flamnnd ^20 

Langnedocienne  (medium  wool) 324 

Laoraguaise 323 
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live  stock- 
sheep— 

varieties — 

Haachamp 38 

Merino 819,820,323 

originally  a  Spanish  breed 3U,3SS 

M6tis.Merino 318,320,321,325 

moontain  sheep  (12  races) 319,33( 

Normande  (long  wool) .'. 320, 323, 331 

Picarde  (long  wool) 320,321 

Poiterine  (long  wool) 32* 

Solognote  (medium  wool) 3SI 

Algerian  sheep  acclimated  and  interbred 338 

English  sheep  acclimated  and  interbred 320,323 

Disbloys  (Leicester) 819,320,323,323 

New  Kent 320,824 

Shropshire 323 

Southdown 819,321,822,323 

native  breeds  inferior 319,39 

swine — 

number 256^209,304 

varieties 32S,396 

Limousin ZS^W 

Normandy 328 

English  swine  acclimated  and  interbred 32S 

Hiddleaez,  prize  awarded 331 

breeding  neglected  until  reoenti3' 336 

live  stock- 
number 255,266,267,200 

asses  and  mules 260,304 

catUe  255,256.260,304 

cows 200 

oxen 20 

goats 269,304 

horses 255,258,207,269,304 

sheep 256.269.304 

swine    256,269,804 

working  animals  on  fiums 216.267 

kept  in  stalls  and  yards 230 

manure  fh>m 116,239,246,800 

meat  product 271,296 

dairyprodnct  ZTl 

improved  by  ensilage  of  green  fodder 243,244.253,253 

feed  of— 

cooked  food 212-215 

com  (maize) — 

cut  as  fodder 201,205,263 

preserved  by  ensilage 243-254 

grain- 
crushed 203-205 

barley 211 

beans 211,204 

com  (maise) 211,263 

oats 303 

peaso 211,203 

rye 263 

KTOM 204,265 

hay 2U,  243, 244, 247, 264, 285 

oU-cake 203,206 

pea-vines  as  fodder 263 

roots 208-211 

■licod 207,206 

heets 211,243 
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AOBICULTUBX— 

live  stook— 
feed  of— 

rooto—  • 

alioed — 

oarroto 211 

taraips ai,248 

tarnip-radishes 211 

ije  folder,  preserved  by  ensilage 252 

straw,  fresh 207 

tnissed 167,171,211,236 

Fish,  Fibhbbibs,  and  Fish-cultubk— 

exhibit 421,422,430-436 

of  flsh-cnltaral  processes  and  apparatos 421, 433-486 

inadequate 421,422 

of  fishing  implements 430,481,480 

inadequate 421,422 

of  fish  food •  products 477-479 

inadequate 477 

list  of  exhibitors - 431^86 

flsb-culturo— 

artificial  propagation  of  fish 517-&26 

initiated  in  France 421,422,470,614 

establishment  at  Hiiningen  lost  by  Franco-Oerman  war 422, 428 

appliances  and  apparatus  (tee  Manufactures,  beloto). 

food  for  fish  in  aquaria 474-476 

during  transportation   . 611, 612 

laws  concerning  the  capture  and  protection  of  fish,  abstract  of 614-616 

proTlsion  for  the  restocking  of  streams 614, 516, 517-626 

classification  of  fresh-water  fish  according  to  their  usefhlness 617 

adaptation  of  water  to  fish 617 

time  and  conditions  of  laying 617, 618 

multiplication  of  fish  by  artificial  fecundation  and  protection  of  the  eggs 618 

conditions  of  eggs  and  milt  for  fecundation 518, 619 

process  of  artificial  fecundation y 519, 620 

fecundation  of  eggs  attached  to  other  bodies 520,621 

transportation  of  f ecnnd«ited  eggs 5G1 

incubation  of  eggs,  apparatus  for 521-523 

incubation,  duration  of,  and  care  required 623 

care  for  young  fish  after  birth 523, 524 

transportation  of  young  fish 524 

arrangements  for  natural  laying  of  eggK ;  spawning  grounds 625, 520 

oyster-culture 421 

building  devoted  to  the  exhibition  of 421,509 

exhibitors  of 433-436 

artificial  hatching  and  raising 486 

appliances  and  apparatus  {»ee  manufactures,  below). 
aquaria  and  aquatic  ooUections— 

aquaria  exhibited 434,435,436,470 

fresh-water  fish 434,435 

salt-water  fish 435 

water-cresses 435 

ciustacea i36 

P.  Carbonnier's  series  of  aquaria 433, 402. 470-477 

collection  of  exotic  and  ornamental  fish ^ 462,470-477 

anabas  (fW>m  the  Ganges,  India) 470, 476, 477 

callichthys  (from  Bra7.iI) 470 

catfish  (from  the  Danube) 470 

(fh>m  North  America) 470 

cobitis  fossilis  (from  Northern  Europe) 470 

doros  (from  Buenos  Ayres) 470 

ftmdulns  (from  North  America) 470 

gourami  (from  India) 470,471 

kin-3ru  (from  Japr.n) 470 
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Fish,  Fi8HBizib8,  akd  Pish-culturb— 
nqnaria  and  oqnatic  collectiona— 
aqnaria  exhibited — 

P.  CarboDoicr's  series  of  aquaria- 
collection  of  exotic  and  ornamental  flsli — 

macropods  ( fh>m  Cochin  China) 47(^  471-471,  m 

ombre  (from  Turkey) 470 

protuus  (from  Austria) 4W 

rock  bass  (from  Canada) , 471 

silurus 4© 

telescope  fish  (fVom  China  and  Japan) 470,478 

transparent  fish  (iVom  Bengal) 47(1 

grand  fresh- water  aquarium  of  the  Trocad6ro,  under  the  direction  of  P.  Car- 
bonnier • 44d-MS 

perspective  views 4  !»•,  448* 

plans 459* 

sections,  horizontal  and  vertical W 

sectional  elevations —      450* 

method  of  construction 446, 450, 451, 452-4SS 

table  of  details,  materials,  prices 453-454 

the  24  tanks,  arrangement  of 449,450,451,45«-I6S 

water  supply,  temperature,  etc 450, 456, 450, 461, 463,464,418 

apparatus  foraeratin«; 451*,  452*,  455, 463,468 

varieties  of  fish  contained  in , 45M<S 

ablet  (bleak) 456,4J6,4» 

barbel 401 

breme 1 161,4(4 

burbot  (lotte) 451 

carp    455,457.461,464.465,467 

char  (omble  chevalier) 457 

chevanne 458,411 

chub 49 

cralis 45B 

eels 40 

epinoches  (stickleback) 464 

fera  (lavaret) 457 

frogs 49 

goldfish 461 

gudgeon 456, 459, 460, 463, 4CI 

ide(orfes) 481 

lamprey 460,481 

lavaret  (fura) 457 

lotto  (burbot,  ocl-pout) 4SB 

minnows  484 

omble  chevalier  (char) 457 

orfes(ide) 484 

perch 46 

pike 4€3,46S^468»487 

roach 485 

rotenglo  (red-eye) 457 

ruff 463 

salamander 481 

salmon  455,436,457 

silurus  (catfish  from  tbo  Danube) 462, 4fS 

stickleback 464 

tench 464,465,487 

trout 430,43 

whitefish 458,485 

apparatus  for  retarding  hatching Sdl 

hatching  apparatus 455 

35, 000  Cnli fomla  salmon  eggs  hatched  in 455^  458 

artificial  fecundation  of  trout 43 

food  for  the  fish ^ 456. 457, 458, 400, 442, 463;  484 
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FRANCE— Coniinued. 

FiBH,  F1SHVRIB8,  AXD  Fish  cultubb— 

aquaria  and  aqoatio  collections— 

ooUection  of  living  trout,  etc.,  frotn  Lake  Chauvet  piscionltaral  works 433 

eels 435 

trout 435,449 

flsb  from  ponds  in  the  Plain  of  Farey 436 

cyprinida) 43<J 

doad  fish,  sUcletons.  casts,  etc 43fl 

living  sea  plants  from  the  Mediterranean 436 

salts  from  the  Vie  River 433 

treatises,  publications,  maps,  etc. — 

Boierre :  treatise  on  jctlt  marshes  nnd  their  productions 433 

Bouchon-Branduley,  G.  J.  B. :  tn  atise  on  pisciculture 433 

reports  on  pisciculture  and  oyster  culture 433 

Carbonnier,  P. :  reports  on  the  management  of  the  Trocad6ro  aquarium  nnd  habits 

oftbeflsh,qaote<l 455.450-465,460,467-469 

report  on  transportation  of  fish,  quoted ^ 511-513 

De  Bon,  Commissary -General,  etu. :  rex)ort  on  French  maritime  fishery  statistics  for 

1876,  quoted 627-535 

Kemmerer:  treatises  on  pisciculture    484 

La  Blanchdre.  U.  de:  treatise  on  fish  known  anciently 435 

Leroux,  B. :  paper  on  oysters  and  mollusks 435 

Halliard,  A.:  essay  on  breeding  eels •436 

Millet, C:  aquicultural  publications 435 

map,  ichthyological,  of  France    436 

plans  of  piscicultural  establishment  at  Suisse 434 

reaervtiir  for  Crustacea 434 

oyster  parks  at  La  Teste 435 

river  and  marsh  brec<1ins  places  for  fish  and  omstacea 436 

model  of  oyster-cultural  oHtablishnient  on  the  Scudro 434 

illustrations :  ancient  mosaics,  discovered  at  Lyons,  representing  fish 435 

plates  of  fish  and  aquaria 436 

fisheries — 

in  fresh  water,  lakes,  rivers,  streams — 

laws  regulating  514-516 

fishing-grounds  defined 514 

sea>«ons  and  hours  defined 514, 515 

size  of  fl>h  that  may  be  taken 614 

nets  I  meshes)  prescribed 515 

forbid  obstructing  waters  614 

poisoning  or  polluting  waters 514, 515 

use  of  explosives 515 

destructive  kinds  of  tackle,  etc 515 

require  erection  of  fish-ladders 615, 516 

measures  for  restocking  streams 514,616 

the  property  of  the  State 514 

awarded  by  public  sale  or  licenses 514 

under  charge  of  governmental  agents,  fish-wardens,  eto 516 

restocking  streams  (see,  aUo,  fish-culture,  above) 514, 516, 517-526 

In  salt  water- 
report  of  the  Commissary-General  on  the  maritime  fishing  statistics  fur  1876. . .  527, 535 

on  Atlantic  coast 431 

herring 527,631,532 

mackerel 534 

in  the  Mediterraneon  Sea — 

for  coral 437 

now  mostly  carried  on  by  Italy 437 

mackerel 480,527 

sardines 527,532,633 

tunny 434.435 

on  coast  of  Norway 

for  cod 488 

on  coast  of  Newfoundland — 

forced 527,628,529 

herring 629,590 
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FlBH,  FIBHERIBB,  AXD  FiBH-CULTUBK— 

flaberiea — 

in  salt  water — 

on  coast  of  Saint  Pierre  and  Miqnelon 991 

on  coast  of  Iceland — 

for  cod — 5ak8!a,SS0 

maritime  fisheries— 

valuo  of  yield ^. ^ 527, 528, 629, 530, 531, 53!, 58 

quantity  of  catch 528, 620^530, 681. 632,  SB 

number  of  Yesscls 629.530,581 

men 529^530,533 

governmental  encouragement  by  subsidies 5M 

implements,  vessels,  etc.  {»ee  manufactures,  btlow). 
fish,  fish  products,  etc — 

ablet  (bleak) 45«v458;460,517 

ambassis  (transparent  fish) 471 

anabas  (climbing  fish) 470, 470, 477 

anchovies 432,446,447,448,528,50 

barbel 401,618,519,522,623,525 

bass 477 

bUy sn 

bleak  (ablet) 450,458.400,517 

breme 401,404,517,618,58 

brill 58 

bull-bead  (chabot) 517 

bnrbot  (eelpont, lotte) ' 450,518 

caUichthys 471 

carp 455,457,461,464,463,467,470,517,518,519,020,521.522,523,53 

catfish 47» 

of  the  Danube  (sllurus) 403,46 

chabot  (bull-head)  : 517 

char  (omblo  chevalier) ^.        457 

chevalier 518 

chevanne  (chub) 458,40 

cUmbingfish  (anabas)  470,476^477 

cobitis 47C 

cod 431,432,478.488,527,528,529,530,58 

roe  (bait  for  sardines) 478.532.58 

conger :S 

coral a? 

crabs 431,439,470,514 

crawfish 479 

Crustacea 444,440^528,58 

cyprinidsB 438,470 

doras ~ 470 

eel 435, 460, 470, 477, 517, 5S4 

eel-pout  (lotto,  burbot) 459,518 

epinoobe  (stickleback) 404 

fera  (hivaret) 457,522,534 

flounder SS 

frogs 410 

fundulus in 

gardon  (ide,  orfes) 457,459,461 

goldfish 461,171 

gourami 470,171 

gudgeon 450.450,400,463.464,518 

herring 432.440,447,527,528.529.531,58 

ide  (gMdon.  orfes) 4J7.459.401 

kin-yu ITi 

lamprey 400,461,58 

lavnret  (fera) 467,622,584 

loach 517 

lobster - 470 

long-tsing-ya  (telescope  fish) 470^471 
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fish,  fish,  prodncts,  etc. — 

lotte  (burbot,  eel  pout) 450, 5l8 

mackerel 527,528,533,634 

macropods  (paradise  fish) 470,471-473,474,476 

minnows 404,517 

moUusks 432 

mullet 533 

mussels 433,434,435,436,528,533 

nases 462 

omblo  cboTalier  (char) , 457 

ombro * 470 

orfes  (gardon.ide) 457,459,464 

oysters 421,433.434,435,436,628.533 

pnlourdes 435 

paradise  flsb  (macropod) 470,471-473,474,476 

percb 463,517,518,521,522 

pike 463,466,466,467,517,518,523 

plaices 533 

proteus 470 

randosia 517 

ray 477,533 

roach 465,521 

rock  bass 470 

rotcngle  (red-eye) 457,517 

ruff 463 

salamonder 460 

salmon 433, 4H4, 455, 456, 457. 514, 515, 617, 518, 519.  521, 522, 523, 524, 525 

Sandra 518 

sardines 432,433,478,479,527,528,532,533 

shrimps.. 431,528,533 

sUurus  (catfish  of  the  Danube) 462,463 

sole 533 

sponges... :  430,431 

stickleback  (epinoche) 464 

sturgeon 533 

telescope  flsb  (long-tsing-ya) 470, 476 

tench 464,465,467,517,518,519,520,521,523,525 

transparent  fish  (ambassis) 470 

trout 433,435.449,456,468,514,518,519,521,522,523,625 

tunny 432,433,534 

tnrbot * 633 

umber 518,522,523,625 

whalebone 430 

whitefish 458,466,517,523 

whiting 633 

manufactures- 
whalebone  ^ 430 

imitated  in  bufialohom,as  "Indian  whalebone" 430 

fishing  utensils 430,431,481 

lines 431,481 

rods 431,481 

nets 480,431,432,480,632 

dragnets 431,432,434,515 

weirs 431,515 

made  by  hand 430.431 

machinery 430 

hand  nets,  scoops 432, 615 

seines 432 

Belot 532 

Eyraud 532 

fykes 431 

trawl 480 

sizeof  meshes  fixed  by  law.... 516 

mandraques.. 480*,  634, 536 

38  P  B— VOL  5 
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manafactnres — 
fishing  ntensils— 

hooks 43i 

knives til 

snares  (for  crabs,  etc) 431 

troufeses 431 

gigs 431 

twine  for  lines  and  nets til 

gut 481 

contriranccs  for  retaining  bait 481 

artificial  hard  roe  (bait  for  sardines) S32,SS3 

fish*cultural  appliances— 

apparatus  for  transporting  live  fish 431, 433, 434, 435, 4G3, 511, 512*,  513, 524 

fish  eggs 435,821 

hatching  fish  eggs 433, 435, 455, 509, 521-SJ 

imitated  from  American ^ 509,510 

retarding  the  hatching  of  eggs 509 

raising  fish 433.509,524 

hatching  oysters 436 

fish  ladders 515,51 

tanksfor  transportation  and  sale  of  live  fish 469 

reservoirs 434,435,40 

sluices 43* 

processes  for  preserving  sea-water  imputrescible 436 

oxygenizing  water 43«,  451*,  452*,  463, 467-4© 

oyster-cultural  productions  and  processes 433-ti6 

utensils  and  apparatus 433.434,435,436 

collectors 433,434 

hives 434,436 

hurdles 434,436 

food  products 432,40,477 

fish,  preserved 432, 433 

inoQ 432,478,473 

dried 438 

pickled 432,532 

salted * 432 

smoked ti- 

oysters '. 433-496 

dried 4S 

preserved  in  glass  jars tiS 

vessels — 

number  employed  in  Iceland  cod-fishery 529,5)0 

Newfoundland  cod-fishery 529 

deficient  in  li;;htncss  and  speed 529,530 

Boulogne  herring  boats 531 

number  employed  in  general  fishery 533 

model  seargoing  fishing  vessels  fitted  out  by  governmental  subsidies 594 

steam  vessels  for  drag-net  fishing 534 

oyster  traiisi>ort  boats 434 

exports — 

sponges 431 

fish  preserved  in  oil 47S,479 

imports — 

anchovies — 

from  Norway 44e,447,44S 

cod  roe  (bait  for  sardines)— 

from  Norway 478,533 

herring—- 

from  Norway 448,447 

salmon  eggs— 

from  United  States 455,456 

sponges 430.431 

sale.ofiresh  fish  (M<,€rf««, Pails:  markets) 440^470,477 
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ezhibitoof 865 

the  Exi>ositian  groimdB 346,365 

flowers 365,373 

frulU 385,373-380 

vesetablee 865,373,386-391 

at  international  exhibition  of  flowcra  and  frnit,  at  Versailles,  August,  1878 370, 402-405 

inBtrumentalities  for  promoting — 

Departmental  School  of  Arboriculture,  Sainte-Mai; do ' 364 

Garden  of  Acclimation,  Paris 359, 406 

Model  Gardeji  at  G^ennevilliers  (maintained  by  the  Paris  municipal  government,  for 

the  utilization  of  city  sewage 414, 415, 416, 417 

Mutual  Aid  Society  of  the  Market  Gardeners  of  the  Seine 417 

National  School  of  Horticulture,  Vorsaillos 364,378,379,405 

Nursery  of  the  city  of  Paris,  Auteuil 364 

Nogent-surMame 401 

Soci6t6  Centralc  d' Horticulture  do  Franco 380,415,416,418 

Soci6tA  Centrale  d' Horticulture  de  la  Seine  InfSrieure 385,386 

School  of  Agriculture 411 

imports — 

fruit.,  from  Germany 374 

,  Italy 374 

grapevines,  from  United  States 845,846,408,409,410,411,412 

tools,  from  United  States 398,399 

methods  of  planting  and  cultivation — 
flower*gardening  and  ornamentation — 
accessories — 

bridges 402 

cascades  and  basins 355,402 

fountains 348,351,852,400,402 

gravel  walks 348,350,351 

railings 351,354,400 

rock-work 355,400 

statues 348,351,352 

tents  and  awnings 350 

vases 354 

creeping  plants 371,372,400 

ivy 351,352,400 

cut-flowers  {tee  Paris:  markets  of). 

love  of  the  French  people  for  flowers 393, 394 

ferns 392,403 

flowers  and  foliage  plants — 

arranged  in  beds 347-353, 403 

circular 349.353 

geometrical 352*,  353 

ornamental  forms 349, 351  • 

oval 347,348,349,350,531,353 

borders 347,350,351,354 

part  eiTcs 348 

ribbon  lines 847,349,350,351,352,033 

contrasting  colors 350, 351, 354 

blending  of  colors 349,351,352,353 

massing  of  colors 347,348,349,350,351 

mixed  collections  and  groups 349,350,351,352,354 

gradation  of  sizes 847,348,349,351,352,353,354 

grass- 
in  belts  and  borders 348,349,350,351,353,354 

lawns 340,349,350,353 

plats 351,352,355,402 

rye-grass  used  for  rapid  growth 346,347 

treated  with  fertilizers 346 

mowing 346,398 

sprinkling 340,398* 

shrubbery  and  ornamental  plants 346, 848, 853, 354, 872, 373, 400, 401, 402, 403, 405 
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methods  of  planting  and  cnltiTation— 
market  and  kitchen  gardening — 

care  and  skill  of  the  gardeners 388,387,193 

famishing  supply  at  all  seasons 387,388,^ 

by  successive  plantings 388,  W 

use  of  forcing  appliances  (see  appliances,  hdoto) ^  388, 393, 3M 

irrigation 3» 

thorough  cultivation 395 

economy  of  space 393,3K 

close  planting  3^3K 

several  crops  on  the  some  area 387,95 

ground  in  use  thronghoat  the  year 395 

use  of  fertilizers — 

compost 387, 3K 

fine  earth 387,390 

sewage  of  cities  (see^  alto^  Paris:  sewage  of) 413-118 

stable  manure 3a7.39Q,395 

seasons  and  varieties  of  productions 336,387,391,418 

prices. 391 

excellence  in  size  387 

quality 3?r 

subterranean  culture  of  mushrooms 389-391 

model  garden  ( jardin  module)  maintained  by  the  PmIs  municipal  government 

at  Gennevilliors,  for  the  utilization  of  the  city  sewage 414, 415, 416, 417 

crops  produced  in 416,41^ 

trees  and  grape-vines — 
fruit  trees- 
grown  on  walls 357*,397*,4I7 

stretched  wire 35? 

wire  trellises 356 

with  projecting  cover 356*,  397* 

in  pots 357, 858».  375,385 

under  glass 375 

training — 

en  espalier 355*,356*,359»,377,«5 

in  fanciful  shapes 35a,  SST 

candelabrum 356*,  361* 

cone w 39« 

cordon 356*.  358*,  359*,  3r 

distaflf  (guenoullle) 3eo,4» 

fan &r 

goblet 391 

palm 9K* 

spbal 356*,838*,3G' 

V'scrossed 351' 

circular ^ 

cruciform 358* 

by  means  of  ftumes dif 

on  stretched  wire i. 358,366,363' 

wire  trellis 356*,3S!' 

wire  rods 357,^ 

by  grafting  supplementary  limbs,  etc 359t3l» 

inarching 359;360*,3C' 

twisting 358^39^ 

utility  of S» 

concealing  unsightly  walls,  etc 359,369,3^ 

economy  of  space ^ 

increased  yield  of  fruit 357,331130 

variety  of 391 

transplanting— 

time  for 356iJrr 

without  injuring  firuit 377 

protecting  fig  trees  in  winter 38 
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methods  of  planting  and  cultivation — 
trees  and  grape-vines — 
grape-vines — 

grown  in  open  air 378,381,382,405 

under  glass 378.381,383,405 

green-houses 378,381* 

covered  trellises 356*,  405' 

on  walls 383, 405, 406*,  407*,  408*.  410 

wire  trellises 382 

with  protection 404*,  406, 407, 409* 

stakes 408* 

without  support 408, 409, 410 

in  pots , 378,379,380* 

'training 406 

en  espalier 356*.  408*,  409* 

spiral 379,380* 

spur  system 407" 

destructive  influences — 

Qidium 382,406,413 

sulphur  used  to  prevent 382, 406, 413 

phylloxera  vastatrix 345, 407-418 

American  vines  introduced,  as  being  exempt  from 345, 346. 408-412 

region  devastated  by 345, 346, 407, 408, 410. 413 

region  about  Paris  exempt  from 345, 406 

international  conference  of  giape-growers  concerning 408-410, 413 

chemical  remedies  ineffectual 410 

excessive  heat 400 

moisture 406 

mistaken  system  of  cramping  the  vines 409,410,413 

season  of  planting 381 

production 381,383 

care  and  skill  of  the  grape-growers 406, 407 

ornamental  and  shade  trees — 
employment  of— 

in  city  streets  {tee,  alto,  Paris) 392, 399-402 

gi-cat  attention  paid  to 393, 400, 401 

propagatiug-housea,  nurseries,  etc.,  to  supply  requirements 401 

in  parks,  gardens,  public  squares 346, 348, 392, 399, 402 

evergreens  ..-• 348.362,363,400 

transplanting 346 

large  trees 346,348 

rapidity  and  skill  of  gardeners  in 346, 348 

excessive  and  fantastic  trimming 400 

variety  of 348,364,399-402 

appliances,  implements,  tools  {tee,  alto,  Machinery,  bdow) — 

lawn-mowers 156,346,365,398 

pumps 365 

gardeners'  tool  s  365, 398,  399^* 

watering  cans * 397,398 

lawn  sprinklers 397,398* 

wire  trellises  for  training  fruit  trees  and  vines 355*,  356*,  357*,  359 

with  covers 356*,  397*,  407, 409^ 

of  glass 405* 

walls  for  training  fruit  trees  and  vines 357*.  408' 

with  protecting  covers  397*,  406*,  407* 

guides  and  frames  for  traiuing  trei^s  and  vines 358, 359*,  300, 363*,  380*,  400 

glasses  for  preserving  grapes  and  flowers  fresh 380* 

frames  for  preserving  and  exhibiting  flowers 380, 381* 

greenhouses 381*,  382*  384*,  401 

hotbeds 382, 383*  387, 888, 393, 394, 39«* 

curved  glass  sash  for  greenhouses,  hot- beds,  etc 383* 

bell-glasses  (cloches) 388, 393, 394*  396* 

racks  for  storing  and  transporting 394 
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appliances,  implements,  tools — 

frames,  covered  with  paper,  cloth,  etc.,  for  protecting  yoong  plants 3M*,  315* 

straw  mattin«;  protection  (paillassons) 305*,  3M^ 

walls,  as  temporary  protection,  about  roots  of  trees 401 

iron  gratings  about  roots  of  trees  in  asphalt  pavements 400* 

shields  for  trunks  of  trees  in  city  streets 400,441 

products — 

flowers  and  ornamental  plants,  shrubs,  etc. — 

abies  (3  varieties) 384 

achyranthus 350 

adiantum 40S 

aloe 372,39s 

aloysia 388 

alsophyllas 403 

idtemanthera 351,253,92 

alyssum  (koniga maritima  variegata) 348,350,354 

amaranth 3C 

ampelopsis 372,  «B 

3  varieties 372 

anthuHum 403 

oralia W 

arbutus 405 

artemisia 332 

aspenula  odorata 34£ 

aspidinm 403 

asters 372, 391, 392, 40" 

nucuba 4K 

azalea 348,402 

balsam 372,892 

begonia 349, 851. 352. 354. 370, 392. 46^ 

5  varieties 340 

13varieties J7§ 

collection  of  varieties 4© 

bertolonia 408 

bistia  (3  varieties) 36 

buxus 363,495 

4  varieties  363 

cactus 398 

caladinm 4© 

calceolaria 351.354 

cameliajaponica Xi 

canna 850.351.352,354,392 

carnation 372,391,38! 

centaurea  (2  varieties) 351 

century  plant  (aloe) 372,  SS 

cephalotaxus 301 

cineraria 3*7 

cissus  discolor ttS 

vitiginia 373 

clematis 371, 40» 

IGvarieties 371 

climbers 372,373,4* 

ampelopsis ^ 372,** 

3  varieties 371 

clematis 371, 4«C 

1 6  varieties 371 

honeysuckle 372.410 

passiflora 372 

rhincospermnm  (4  varieties) 37! 

smilax  (3  varieties) • 37? 

solanum  (2  varieties) 372 

colons 350.351.38S.4« 

cotomaster 405 
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prod  acta — 

flowers  and  omamental  plants,  ahrabs,  etc. — 

coxcomb 849,392 

CToton  (7  varieties)  403 

cyanophyllum 403 

cycads ,    372 

cystoderia  f algida 403 

dahUa 872,391.392,403 

daisy i 347 

dammora  Brownii 304 

daphne 364,405 

davillia 403 

dendrobiom : 403 

dracena 403,404 

8  varieties 404 

echeveria 353,334  871,892 

86  varieties  named,  from  a  collection  of  100 371 

elea^niis 406 

enonymns 364,373,402,405 

ferns 392,403 

forget-me-not , 891,392 

foschia , 351,352,354,392,403 

geranium 348,849,850,351,352,353,354,868,892,403 

6  varieties 349 

3  varietiea 850 

4  varieties 851 

3  varieties 852 

6  varieties - 853 

single,  11  varieties 868 

doable,  14  varieties 868 

gillyflower 847,350 

gladiolus 869,391,392,408 

55  varieties 369 

gloxinia 372,403 

1 0  varieties  named,  from  a  collection  of  100 372 

gnaphalinm 850 

godetia 372 

gomphrenas 892 

gymnogramma ^ 403 

hedera  (2  varieties) 364 

heliotrope 864,891,392,403 

hibiscus 364 

holly 862,363,402 

21  varieties 362,863 

hollyhock 372 

honeysuckle 372,400 

hydmngea 892 

ice-plant  (mesembryanthemum  crystnllinom) 351 

ilex  («e6  holly). 

india-rubber  plant 392 

iris  (7  varieties  named,  from  a  collection  of  30) 371 

ivy 861,832,400 

Japan  lilies 892 

japonica 348,863 

juniper 864 

koniga  maritima  variegata  (alysftam) 848, 350, 364 

larkspur 372 

lauroccrasns 405 

laurus 405 

ligustrum  (2  varieties) 363,405 

lobelia 350,361,853 

manettl. 861 
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prodacts — 

flowers  and  ornamental  plants,  shrubs,  etc. — 

marigold K 

mesembryanthemum  crystallinom  {tee  ioe-plant). 

mignonette 391 

mimnlos 347 

morning-glory 392 

mnsas  354,3^ 

nasturtium Hi 

nepholepis I«2 

oleander 351,392,40S 

orange  blossoms 391 

orchids 4(8 

osraanthus 36iM5 

4  varieties 381 

palms 354.355,372,382,403 

pansies 347,348,872 

passiflora 372 

pelargonium 348.368,393 

13  varieties 308,80 

peony  (4  varieties) 370 

perilla 330 

petunia 350,351,332,353,403 

phillyrea .        403 

philodendron 403 

phlox 370,372,39! 

peren  nial ,  22  varieties 270 

photinia 405 

pinks TSU 

podcntilla 372 

podocarpus  (2  varieties) .  -  - 364 

poppies 348 

portulacca 2E 

pritchardia 403 

pyrethrum v 349,350,351,353,354,391,392 

rotinospera  (7  varieties) 3S3, 364 

rhamnus 3CI 

rhincospermum  (4  varieties) 272 

rhododendron 347, 4C2 

ricinas 354 

roses 361,365-368,380,391,69! 

Bourbon  and  Noisette  (3  varieties) 367,36? 

hybrid  remontant  (88  varieties) 363-317 

moss  (3  varieties) 3S 

tea  (17  varieties) 367 

rosmorinus 466 

salisburia  adiantifolia 364 

sciadopytis  verticillata 164 

smilas  (3  varieties) v 372 

snapdragons 392 

solanimi  (2  varieties) 373 

taxodium 864 

taxus  (4  varieties) •• 363 

torreya  (2  varieties) 364 

tropseolum 347,392 

verbena 392,403 

veronica 348, 3K 

viburnum 405 

vinca .* 39S 

violets 3il 

zinnia 353,372,403 

several  varieties «^.^ ^ 3SJ 
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prodacts — 
fruit- - 

moUels  of,  exhibited 385,386 

almonds 391 

apples  («««,  alto,  Afrriculture) 861, 376*.  377, 386, 391, 404 

varieties  referred  to 376,386 

53  varieties  named 377 

'•NoblodeBodort,"withillnstratlon 37C*,377 

for  cider 386 

eating , 386 

models  of 386 

apricots .376,386,391 

generally  of  peach  variety 376 

models  of 386 

cherries 374,386,391 

varieties  referred  to 374,386 

6  varieties  namotl *. 374 

models  of 386 

chestnnts 264 

currants 385 

3  varieties  named 385 

figs 385 

grapes 210, 221, 251, 266, 275, 270, 278, 286, 288, 378, 379, 383, 391, 393. 404, 405-413 

for  tho  table 378.405 

vrine-making 378, 383 

varieties  referred  to j.. 379, 383, 404, 405, 406, 410, 411, 412 

67  varieties  named 379 

4  varieties  named 383 

13  varieties  (imported  from  United  States)  named 411 

5  varieties  (imported  from  United  States)  named 412 

melons 391 

nectarines 376 

7  varieties  named 376 

oranges 391 

peaches 361,375,370,386,391,303,404 

varieties  referred  to 377,378,386 

49  varieties  named 375, 376 

models  of   386 

pearn 358,361,377,378,380,391,393,404 

varieties  referred  to 377, 378, 380 

61  varieties  named 377, 378 

for  eating 386 

cooking 386 

models  of 386 

plums 374,375,386,391 

68  varieties  nameil 374, 375 

varieties  referred  to 386 

not  infested  by  the  curculio 374 

models  of 386 

pomegranates 406 

qninc«s 386 

models  of 386 

raspberries 361,385 

7  varieties  named . .  385 

strawberries 301, 373, 374*,  391, 418 

varieties  referred  to 373,374 

1  variety  named 345 

28  varieties  named 373 

"Fraise  Dura,"  illustration  of 374* 

trees,  etc. — 

fruit— 

collections  of,  exhibited 340, 364 

opple 355*,  356*.  357*,  358*,  359*,  361, 418 
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producta — 
trees,  etc — 
fruit- 
cherry 355*,356 

flg 3S 

grape-vines  345, 346, 356*.  378, 379, 380*,  381, 333,4(6, 

406*,  407*,  408*.  409*.  410»,  411, 412, 413 

peach 355*.  357*,35fl*,  361, 388,418 

pear 355*,  356*,  857*,  358*.  380, 301*,  3C2*,  377, 393, 418 

ornamental  and  shade — 

coUoctions  of,  exhibited 346,364 

amacaria 40S 

cedar.  Deodar 4fl0 

conifers 402 

elm 399^402 

evergreens 348,362,363,364.400,462,405 

horse-chestnat 344,390,4(C 

linden 373,99 

magnolia 348,303,404 

maple 373,3» 

pawlonia 392, 399, 462 

plane  (sycamore) 399,402 

sequoia 4» 

vegetables,  kitchen  and  commercial  {te^  alto,  Agriculture) — 

absinthe  (wormwood) 416,417 

angelica - 416 

artichokes 389,391,416.418 

asparagus 386, 387,  ai 

beans 204, 268, 260, 270, 271, 273, 274, 273, 277, 278, 279, 282,  JSO,  391. 410, 418 

beets .38, 39,48,40, 50, 51, 53, 01, 115,243,247,264, 268, 275. 282. 288, 416, 41B 

Brussels  sprouts 416,418 

cabbage 386,387,388,391,396,416,417,418 

varieties 387,388 

carrots 389,391,396,416,418 

cauliflower 386,387,391,396,416,418 

varieties S7 

celeriao 416 

celery 391,416,417.418 

chords 3S8,»1 

chicory 388, 391, 4 17, 4LS 

commerce,  plants  of— 

absinthe  (wormwood) 416,^7 

nngelica 416 

peppermint 416,417 

com,  maize  («e«,  a2«o.  Agriculture) 418 

corn-salad 388 

cresses 388,391,418 

cucumbers 311 

egg-plant i 311 

endive 388,391 

garlic 418 

gherkins 391 

kohlrabi 418 

leeks 391,418 

lettuce 388,391,394,417,418 

cos 391 

13  varieties  named 388 

mushrooms S894n 

onions ..391,416,418 

parsley 391 

pease 381 

peppers 391 

peppermint  .^ 416^417 
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RANGE— Continued, 
Hobucultubjs— 
produota — 

vegetables,  kitchen  and  commercial — 

potatoes  (M0,  aUo.  Agricaltore) 388.389,891,396,404,416,418 

varieties 388,389,404 

inferior  to  American 388,404 

pompkins 391,410,418 

radishes 380,891,390,418 

salad  plants 380,394,390,418 

celery 391,410,417,418 

chicory 388,391,417,418 

corn-salad 388 

endive 388,391 

lettnce 388,391,394,417,418 

Swiss  chaids ..    388,391 

water  cresses 388,391,418 

salsify 410 

spinach 391,410 

squashes  391,418 

tomatoes 391,395,418 

turnips 418 

water-cresses 388,391,418 

wormwood  (absinthe) 416, 417 

Machixbry  (including  tools,  implements,  appliances,  processes) — 
agricultural  and  horticultural — 
exhibits  of— 

classification 11,25 

plows 16 

diiTerent  from  English  and  American 10, 18, 19 

variety  of  st  y les  and  sizes 18, 19 

single^ 

wooden  mold-board 19, 20*,  27 

charruc  iichaSno 20* 

with  avant-train 20*,  21, 27 

Brabant  siraplo 21*,  22* 

Durand's  plnvT' bodies 22*,  23 

one-wheeled 22*,  23 

two-wheeled,  with  jointer  (rosette) 23*,  24 

movable  point  ..  25*,  26, 27 

monosoo 26*.  27 

turning  mold-board — 

tourne-oreillo, charrue  Wasso 28*,29*,30* 

Brabant  double 31*,  32, 33 

with  skim  colter 81*,  33 

subsoil  talons 32*,  33 

skim  share 32*,  33* 

subsoa 34*,  35* 

Brabant  subsoiler 34*,3 

scarifier 306 

draining 36,37* 

mole-plow 36*,  37* 

trenching 37* 

ridging 38*.  3* 

clearing  (d6boisense) 399 

gang-plows 39,40 

bisocs 41*,  43, 44*,  45* 

bisoc  double 46*,  47 

trisoc 47* 

leveling  implement,  5  plows 48*,  49 

root-diggers 49 

potato-diggers 49, 52* 

simple  eflfet 49*,  50 

double  eflfet 60* 

beet-root  puller 61*,  62* 

digger 62* 
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FBANCE— Continaed. 

Macbixbbt  (inclnding  tools,  implements,  applianoes,  processes)— 
agricaltaral  and  horticnltoral — 
exhibits  of— 

steam  cultivating  apparatus ^...     53,82 

imported  from  Great  Britain C 

usoof 82 

roundabout  tackle -' 78' 

engine  and  windlass  for 78,79* 

installation  of 8B» 

cultivators — 

imitated  from  the  English W 

horse-shoes 90',9l» 

oxtlrpateurs M* 

scariflcateur-extirpateurs 92* 

harrows — 

variety  of 95 

flexible »5»,96 

chain 97,98 

land-rollers — 

more  used  thxm  in  TTnited  States 99 

Crosskill  clod-crusher 10(r*,101 

clod-crusher  and  c^ompressor Wl* 

seeding  and  sowing  machines 102,193 

grain-drills 103*,  104, 105. 106. 107*,  Ifli 

shiftable  feed-movement 19? 

t4)lescopic  seed-tubes W^ 

LaFran9aise 109 

seed-drills llff* 

broadcast  sowers Ill 

broadcasting-plate  for  drills 113* 

broadcast-seeders 113*.  IM 

fertilizer-sowers 1U,11jM16 

plow-drills 117' 

rayonneur  (marker) 118* 

harvesting  machines — 

sheaf-bands 138, 13 

binding-stick 138* 

Lapparent's  automatic  tie 139* 

reapers 147*,148,1« 

copied  from  American 14i 

mowers 131 

LaFran^iso 15S» 

inferior  to  English  and  American 13S 

lawn-mowers  {tec,  also,  Horticulture,  above) IJt 

hay-rakes ICO 

heavier  and  more  expensive  than  American 190 

horse-rakes  leo^.lfl* 

hay-tedders 165,168* 

horse-powei-s — 

one-horse,  overhead 167*,  1® 

vertical,  overhead-rod 168*,  lA 

columnar,  overhead,  band-wheel 168*,  169,  TO 

with  ground-rod 1G9*,1T9 

more  generally  used  than  in  United  States 167, 1@ 

thrashing-machines ITl 

designed  to  preserve  the  straw 171 

I>eg-drum  machines 171 

hand-power  thrasher 172*,  in 

one-horse-power  thrasher 172*,  173 

portable  thrasher,  mounted  horse-power 173,174* 

large  thrashers  driven  by  engines ITS 

oblique-slottod  beater  for  thrashers 173,175' 

hnllers  for  clover,  lucem,  sainfoin,  eto 183*,  184 
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AKCE— Oontinaed. 

MachdiEBT  (inclading  tools,  implements,  appliftnces,  processes)'— 
ftgricultarul  and  borticoltaral— 
exhibits  of — 

grain-cl^taners 185-109 

great  variety  of 185,186 

necessitated  by  mixture  of  weeds 185 

crops 185 

slovenly  harvesting 185 

blast  and  aspirator  machines 180,187* 

adjustable  cylindrical  sieve 180 

riddle-sorters 191*,  192 

gtain-sorter,  trieur 193*,  194, 195 

dented  plates  of 194» 

dente<l  and  perforated  plates  of 195* 

barley-sorters,  for  breweries 195*,  196 

siftingsorting-separators 196*,  197 

stone-cleaners 198* 

aspirHtor 198,199 

with  rolling-screen 199 

straw-cutters- 
all  of  one  pattern 200 

grain-crushers 203 

aplatist'urs  (flattenera) 203*,  204 

oil-cake  breakers 205 

com-sbellers  of  American  pattern 205 

root  washers,  cutters,  pnlpers,  etc 206 

washers 206*,  a06 

cutters 207, 208*,  2117 

food-cooking  apparatus 212 

portable  apparatus 212* 

agricultural  caldron 212,218 

Iwiler 213*,  214 

vineyard  implements — 

great  variety  of 216 

vineyard-plows 216*,  217*,  218 

d^chauBseuses 210*,  217 

rechausseuses 216, 2 17* 

plow  for  hilly  ground 217* 

double  mould-board  plow 218* 

gang-plow.... 218^ 

Burgundy  rouelleuso 219* 

horse-hoe 210*,  220 

barrow 219*,  220 

scraper  and  rake 220* 

shears,  knives,  etc 220,365,398,390* 

presses,  etc 221,225,234 

machines  for  pressing  and  stalking  grapes 221*,  222*.  223 

grape-crusbers 223* 

grape-mills 223*,  224 

pumps 224 

must-heaters 224 

cider  or  oil  press 225*,  226 

constant  movement  for  presses 226* 

three-J»i)eed  mechanism  of  apple-presses 227* 

lever  differential  presses 227*,  228 

wine  and  cider  presses 228*,  231* 

hand 232*,  233 

hydraulic  presses 228,229* 

oil-presses 229*,  230 

combined  screw  and  hydraulic  presses 230*,  231 

toggle-presses,  oil 232*,  233*,  234 

hay  and  bsUing  presses 235,2^0 

general  use  of 236 

trussing-pressea 236*,  237* 
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FRANCE— Continaed. 

Hachikbbt  (including  tools,  implements,  appliances,  processes)- 
agricultural  and  hortlcultuTal — 
exhibits  of— 

hay  and  baling  presses— 

forage-presses ^,238* 

ration-presses 238» 

electric  light  for  field  work  at  night 241*,242 

ensilage  of  maize 243-254 

sQos 247»,250" 

mai  ze-cutting  maohines 249 

greenhouses,  trellises,  etc.  (tee  Horticulture,  above). 

field  trials  of 12-15 

of  harvesting  machinery,  at  Mnrmont,  July  22  and  25 13, 14, 120, 141, 143 

competitors 142,150,100 

map  of  field 121»,141 

reapers  IG 

mowers 15Q 

hay-rakes IS) 

electric  light  for  night  work  in  field 241, 342 

of  plows,  cultivators,  seeders,  etc.,  at  Petit-Bourg,  July  29 14,  IG,  19, 40,  S3, 1(6 

compeUtors 17,18,40,42,53,10! 

map  of  field W 

deepplowing 33 

gang-plows 40,41,42 

steam-plowing  apparatus 17,3 

grain-drills,  seeders 108 

general  employment  of— 

rude  plows  largely  in  use 19,287 

hand-implements,  in  vineyard  cultivation 2U 

improved  machinery  genenUly  wanting 267,26S 

horse-i>ower8,  use  of 167,267 

labor-saving  expedients — 

gang-plows 89,40,41,4^,49 

steam-apparatus  (u;AieA  «M,  afrove)    621 

agricultural  engines 173,267 

engines — 

pumping  engines  for  distributing  the  sewage  of  Paris  over  the  plain  of  Grenne  villiers    41i  41S 

31AILWAT&— 

stations  decorated  with  flower-beds  and  foliaj;e-plants 39S 

COLONIES— ' 

ALGEBIA  (Mee,  aUo,  Algiers,  Bone,  La  Calle,  Philippeville)— 

AOBICULTUCE— 

live  stock — 

cattle:  working  oxen 57,58 

dogs :  greyhounds 32! 

sheep 323, 33t 

acclimated  and  interbred  in  France 33S 

products — 

beet  culture  prevented  by  extreme  heat 247 

com  (maize) 24; 

FiSHINO  INDUSTBT— 

Ust  of  exhibitors 437,438 

ii^ury  from  drying  up  of  water-courses 43* 

proposed  construction  ofreservoirs 438,437 

coral  fishery 417 

now  in  the  hands  of  Italians 437 

sponge  fishery 437 

exhibits- 
fish,  products 437, 43S 

coral 4S 

anchovies 4JS 

madrepores 438 

sardines 43S 

sponges 438 
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FRANCE— Continaed.  Page. 

COLONIES- 
ALGERIA— 

FiBHQIO  IhDUSTBT— 

exhibits— 

.fish,  tozmies ^ 438 

preaerved 438 

in  brine -- 438 

oU 438 

salted 438 

implements,  etc 438 

fishing  boats 438 

MACHDrBBT— 

agrionltaral- 

Bteam>cnltivating  apparatus 53, 56, 58 

imported  from  England 56 

COCHIN  CHINA  («m,  dUo,  Baria,  Binh  Hoa,  Rach  GiA,  Sadec,  Saigon)— 

FiBHIHO  IKDUSTBT— 

list  of  exhibitors 438 

fish 438 

models  of 488 

macTopodes,  aodimated  in  France 470,471-473,474,476 

ott 438 

shark  fins...  438 

tortoises 438 

turtles 488 

fishing  implements 438 

GUADELOnFE  (#m,  alio,   Saint  Martin)— 
Fdhdig  Ikdubtbt- 

exhibit 438 

Crustacea 438 

fish 438 

GITLiNA  (Ma,  olfo,  Cayenne)— 

FUHXNG  INDUBTBT— 

exhibit 438,439 

fish-bones 439 

isinglass 438,439 

shells 439 

INDIA— 

MOHlC— 

FiBHINO  IkDCSTBT— 

fish,  dried 439 

oil 439 

isinglass 439 

PONDICHERRY— 
FisHixo  Ikdubtbt- 

fish,  dried 489 

oU 439 

MARTINIQUE- 

FlBHlKO  INDUSTBT— 

exhibit 439 

collection  of  fish 439 

MAYOTTE— 

FiSHIKO  IXDUSTBT— 

exhibit 439 

tortoise-shell 439 

NEW  CALEDOXIA— 

FIBBI50  iNDUSTBT— 

exhibit 439 

shells 439 

implements 439 

nets 439 

OCEANICA— 

FlBHniO  INDUBTBT— 

exhibit 439,440 

coral 439 

mother>of*pearl 439 
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COLONIES-Cont  iDued. 
OCEANICA— 

Fishing  Industry— 
exhibit.8 — 

oysters i 439 

oyster-pearls 438 

pearls. 439 

whale-teeth 440 

shells 439,440 

weai>oD8  of  defense  against  sea-elephant 440 

RfiUNION  (formerly  Bourbon  Island)— 
Fishing  Industry— 

exhibit 440 

flsh,  preserved 440 

sardines 449 

turtles 440 

fishing  implements 440 

SAINT-PIERRE  AND  MIQUELON— 
Fishing  Ixdustry— 

exhibit 440,441 

capelans 441 

cod 440.441 

dry 440 

heads 441 

oil 440 

liver  oil 440 

tongues 440 

implements 440 

nets 440 

experiments  by  governmental  commission  with  Norwegian  fishing  implements 530 

controversy  about  their  adaptability 90 

SENEGAL- 
FISHING  Industry — 

exhibit ." 440 

fish , 440 

oU 440 

scales W 

Crustacea 4# 

moUusks 440 

turtles 440 

isinglass MO 

implements,  harpoons. 440 

reservoirs  for  fish 410 

Frederikshold  (Norway)— 
fishing  industry — 

anchovies 4*1 

exported  to  Sleswick 447 

Frielo,  account  of  fisheries  of  Norway,  referred  to 478 

Friesland  (Netherlands) — 
agriculture- 
live  stock — 

horses ^ 331 

Frogs  (Mee  Fish.) 

Fruits  {Mee  Agriculture:  manufactures,  alio  products). 
Fuel- 
coal— 

for  agricultural  steam  machinery ,...  5S.1S 

in  Algeria 68, 5§ 

cooked  animal  flesh  from  "grease  factories"  in  Argentine  Republic 29* 

corn-stalks,  seeds,  sugar-cane  refuse,  etc. — 

for  agricultural  steam  machinery Ifi 

in  India 1« 

cotton  refhse — 

for  agricultural  steam  machinery IB 

available  in  parts  of  United  States 1£ 

Egypt « 19 
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Pnel— 

straw,  graaa,  etc.— 

for  agrioaltoral  Bteam  machinery 182,183 

available  in  parts  of  United  States 182 

Snssia 183 

wood —    . 

for  agrictdtaral  steam  machinery 182 

in  Algeria 58 

Fumay  (Ardennes,  France) — 

agricultural  machinery  manufactured — 

mowers 150 

Fundulus  (tee  Fish). 

Fnscbia  (tee  Horticulture:  products:  flowers). 

Gainsborough  (England)— 

agricultural  machinery  manufactured — 

straw-stackers 178-182, 179* 

thrashers 176M77 

Gala  Manufactaring  Company  (Albion,  Mich.) — 
plows — 

gold  medal  awarded 8 

plows  tested 18, 26 

Michigan  rod-beam  plow,  with  skim-colter,  illustration 25*,  26 

Galicia  (tes  Austria-Hungary :  provinces). 

Gallion  ( Avigny,  France),  pears  exhibited 378 

Galloway  (Scotland) — 
agriculture — 

cattle 309 

Gambier  Islands  (French  possessions,  Oceanica) — 
fishing  industry — 

pearls 459 

Ganges  Kiver  (India) — 
fish— 

anabas  scnndens  (climbing  flsh) 470, 476. 477 

acclimated  in  aquaria,  Paris,  France 470,476,477 

Garden  {tee  Fish). 

Garlic  (tee  Horticulture:  products:  vegetables^ 

Gamier.  J.  M.  (Redon,  France) — 

plows  tested 18 

subsoil  plow,  illustration 34* 

Gnronne  River  (France),  cattle  of  the  valley  of 318 

Gaacony  (France)— 
agriculture- 
implements  and  methods — • 10 

Gauckler,  Ctaief  Engineer  of  Roads  and  Bridges,  France- 
designed  plan  of  the  Aquarium  of  the  Trocad6ro 451 

invented  apparatus  for  aerating  water 451*,  452* 

collected  flsh  for  aquarium 460 

GAUL  (Ancient)— 

AOBICULTUUE— 

ancient  reaping  machines 120,121 

live  stock — 

horses,  used  by  the  Romans    121, 334 

Gautreau,  T.  (Dourdan,  France) — 

seedertested 102 

grain-drill,  caoutchouc  tiiluilar  Heed-conductor 103 

illustration 103*,  104, 105,  ICG,  107, 108 

shiftable  feed-movement,  illuntration 107* 

l;orse.powers 167-170 

one-horse,  overhead,  illustration 1G7*,  169 

vertical,  overhead  rod,  illustration 168*,  169 

overhead  columnar,  with  band-wheel,  illuHtration 168*,  169, 170 

ground-rod,  illustration lOU*.  170 

thrashing-machines 172, 173 

one-horso  power,  illustration 172* 

large  portable,  with  mounted  hor.Hcpower,  illustrat  \ou 174* 

39  P  E— VOL  5 
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Geeso  (ees  Agricnlturo :  live  stock)— 

dcstmctive  of  fish  eggs  and  yonng  fish 518,^ 

6ehlii  (France),  student  of  piscicalture til 

Qeneva  (Switserland)— 
hortlcultore— 

grapes 412,413 

Gennevilliers  (Seine,  France) — 

utilization  of  tho  sewage  of  Paris  in  horticultural  operations  at 414-418 

method  of  irrigation 414,417,418 

increased  production ^ 414-417 

model  garden 414,417 

fruits,  vegetables,  etc.,  produced 416, 417,418 

first  prize  awarded,  by  the  Central  Society  of  Horticulture  of  France  (1877) 416 

Genoa  (Italy) — 

fishing  industry — 

tunny  oil 443 

coral ^ 437 

Geranium  (#«<;  Horticulture :  products:  flowers). 
Gerard  &  Fils  (Vierzon,  Franco) — 

beater  for  thrashers  175,176 

illustration .' 17r 

G6rardin,  Professor  (Paris,  France) — 

investigations  of  proportions  of  oxygen  in  different  waters 18 

GERMANY  («e«,  dUo,  Black  Forest,  Huningen)— 

AOBICULTUUE— 

no  exhibit 287 

condition  of 287-Si 

land  cultivated 288 

excessively  subdivided 288,281 

rotation  o f  crops 288, 29 

prescribed  by  government  in  some  states 288 

productA— 

cereals '. 288 

production 288, 296, 237 

barley 28 

production 288, 296, 287, 28§ 

buckwheat 288 

production  288,298,257 

com  (maize) 2S 

production  288,298.2fr 

millet 288 

production ^S,  296,21? 

oats 288 

production 288, 286, 297. 2« 

rye .'.. 288 

production ,... 288,296,2!r7,2S8 

wheat 288 

production 288,296^287 

chicory 285 

flax 388 

grapes 288 

hops 288 

roots — 

beets 50,53,61,288 

potatoes    288 

production 288 

vegetables 288 

Mve  stock — 
number- 
asses  and  mules 288,394 

catao 288,364 

goats 288,36* 

horses 288,361 

sheep 288,»4 

«wine 388^961 
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QERMANY— Continued. 

FiBH  AlTD  FiSH-CULTURB— 

more  attention  paid  to,  than  in  any  other  comitry  421 

no  exhibit  made ^ 421 

goremmental  fiah-hatobing  establiahment  at  Hdningen  (acquired  from  France  by  ces- 
sion 0  r  Alsace-Lorraine) 42S 

flsh-hatching  apparatus 509 

copied  from  American  devices 509, 510 

imports — 

anchovies — 

fh)m  Norway 448,447,448 

herring— 

from  Norway 446,447 

HOBnCULTUBE— 

cherries — 

sold  in  the  markets  of  Paris 374 

grapes- 
attacked  by  the  phylloxera  vastatrix 413 

Kachikbrt— 
agricultural— 

beet-onltivating  implements 50, 51. 53, 61 

steam-cultivating  apparatus 53, 6 1 

imported  from  Great  Britain 62 

STATES  AND  PROVINCES— 
ALSACE— 

Agricultusk— 

implements  and  methods 19 

FlSH-CULTURB— 

fish-hatching  estiblishment  at  HOningen 422,423 

apparatus  for  retarding  hatching 509 

BADEN— 

Agriculture— 

condition  of ^ 288 

rotation  of  crops 288 

use  of  fertUizers 288 

BAVARIA— 
Agriculturb— 
products — 

cereals 296,29? 

barley ^296,297 

buckwheat 296,297 

com. 296,297 

mUlet 296,297 

oats 296,297 

rye 296,297 

wheat 296,297 

HESSB-DARMSTADT- 
Agriculture— 

condition  of 288 

rotation  of  crops 288 

use  of  fertilizers 288 

PRUSSIA— 

Agriculturb— 
products — 

cereals 296,297 

barley 296 

oats 296 

rye 296 

wheat 296 

SAXE-WBIMAR,  GRAND  DUCHY  OP— 
Agriculture- 

backward  condition  of 289 

inefficient  cultivation 289 

manure  wanting 288 

domestio  animals  wanting 28S 
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G  ERMAITT— Continued. 

STATES  AND  PROVINCES— 

SAXE-WEIMER,  GRAND  DUCHY  OF— 
Agriculture— 

baclrtvard  conditon  of— 

agricoltural  implemento  wanting 29 

catUe  neglected 289 

governmental  inspection 289 

rotation  of  crops S8 

excessive  parcelling  of  land 2® 

SAXONY- 
AGRICULTURE- 

products — 

cereals 296,287 

barley 296,297 

buckwheat SB.a'/ 

oftts 296^37 

rye 296,2I( 

wheat 296,297 

SCHLESWIG-HOLSTEIN— 
Agriculture— 
live  stock — 

cattle 284,311,31! 

"Holsteins"  said  to  have  originated  in 3U 

bred  in  England 311 

Holland SU 

Sweden 284 

United  States 312 

hornes — 

draft-horsfs S31 

Fisn  AND  Fishing— 

anchovies,  imported  from  Norway 447 

WURTEMBERG— 
Agriculture— 
products — 

cereals 296,37 

barley 296,37 

com 296,97 

oatM 296.97 

rye 296.  iSC 

wheat 296,37 

(lervais,  Professor  Paul  (Pari*.  France),  devised  methods  of  feeding  young  fish 474 

Gherkins  (tM  Horticulture:  products:  vegetables). 

(rill,  Theodore  ("Washington,  D.  C.i,  writings  on  the  gourami  (fish  introdnce<l  from  India)  in  the 

Reports  of  the  United  States  Commissioner  of  fisheries  471 

(rillyflower  (w*  Horticulture:  products:  flowers). 

i  'r:lpin  sulky  plow,  exhibited  by  Deere  &  Co.,  Moline,  III.,  illustration 39, 4T 

( riranl,  Aimo  (France),  Profcs.sor  at  the  Conservatoire  and  at  the  Institut  Agronomique,  Mem- 

'.>(?T  of  the  Jury,  Class  76 7 

Uirardin,  A.  (iStampea,  France),  grain-winnow  in;;  machine  (umre-nspirateur),  illustration  186,  In' 

Sriadiolus  (*ce  Horticnlturo:  products:  flowers). 
Cr'asgow  (Scotland) — 
tishing  industry — 

implements,  fish-hooks 441 

(r  ijASS— 

curved  plates  for  sashes  of  hot-bed :» ^ 

Hoats,  instead  of  wood,  used  on  gill-nets,  in  Norway **' 

jars  for  preserving  fish,  oysters,  meat .        .   425, 435, 44! 

]>lates  in  the  Aquarium  of  the  Trocad6ro.  P.iris  4a' 

C'.x.H'.  Horseshoe  Nail  Company  (Boston,  Ma?«a.>.  horseshoe  nails — 

uold  medal  awardetl  ^ 

*      -:.iiii.a  («<j  Horticultuio:  products:   floWMTH) 

'    ..iphsiliuui  {8ee  Horticulture:  products:  flowr^i'. 

<  rx'Aa  (See  Agriculture :  live  stock). 

(t'Mloti:i  (w^  Horticulture  :  products:  flo-vv^  •r«^) 
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GofEkrt^  Augnste  (Bartixi«  France)— 

inventor  of  aystem  of  ensilage  of  maize  243-254 

book,  on  the  anlject,  tranalftted  by  J.  B.  Brown,  New  York 244 

book  and  lettera  quoted 243-247,252,253 

plan  of  twin  silo,  illuatration 247*.  248 

vertical  section  of  silo,  method  of  emptying,  illastration 250 

Goldfish  (tM  Fish). 

Gomphrenas  («M  Hortioultare :  products:  flowers). 

Gonease  (Seine^t-Oise,  France) — 

field  trials  of  steam  agricultural  machinery  shown  at  Exposition  held  at,  Au^st  12, 1878 . .      14, 53 

plows 17,5a 

cultivators 53 

GooT  (Netherlands)— 
fishing  industry- 
herring  nets  of  cotton 443 

Gourami  («e«  Fish). 
Gradisca  (Hungary)— 
Agriculture- 
rice 275 

Graham,  Emlen,  &,  Passmore  (Philadelphia,  Pa.),  lawn-mower 150 

bronze  medal  awarded 8 

GranUuun  (England) — 

agricultural  machinery  mnnufactni'ed— 

grain-drills 1(W 

hedge^sutting  machine 239*,  240 

mowers 150, 154*,  155 

plows 24*.  48 

reapers. 141,144-147,149 

self-raking 145* 

steam-plowing  company 62 

Granville  (Manche,  France)— 
fishing  industry— 
fish- 
dried- 

cod 432 

salted- 
cod 432 

Grapes  («M  Agriculture :  products;  aUo  Horticulture:  products:  fruits, and  trees, etc.) 
Grasses  {jue  Agriculture:  products). 

**Grease  factories"  in  the  Argentine  Bepublio 294 

GREAT  BBITAIX— 
Agbiculturk— 

[Note. — MaMoiury,  impUmenta,  etc.,  used  i.i  agriculture  are  indexed  under  Machin- 
ery: agricultural,  6e{oii7.] 

condition  of 271-274 

land,  tenure  of 274 

proportion  occupied  by  difi'erent  cultures 274 

systems  of  cultivation — 

rotation  of  crops ^ 274 

by  steam  {tee,  alio,  Machinery,  below) ^ 89 

plowing,  methods  of— 

done  for  hire  by  companies  owniug  steam  tackle 61, 62, 81 

plowmMi  walks  at  work 27 

done  in  "lands" 31,105 

deep 54,59,89 

in  ridges 90 

cultivating,  method  of 59,  GO,  89, 90 

use  of  fertilizers 274 

labor-saving  expedients- 
use  of  gang-plows 39, 40 

horses  replaced  by  steam  {$ee,  aUo,  Machinery:  agricultural:  steam-cultivating 

apparatus,  beioii;) 54,55,59,60,89,173 

products 296-299 

cereals 271 

production  ot 274, 296 
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AOBICULTUBX— 

producto— 
cerealfl — 

production  of— 

barley l«,Sff4 

in  rotation  of  crops 274 

for  malt Iffi 

prodaotion 274,2W,297,2» 

oats 274 

in  rotation  of  crops 274 

production 274,29G,297,2» 

rye 274 

in  rotation  of  crops 274 

production 274,296^297 

wheat -.71,272,274 

Mold's 271,23 

in  rotation  of  crops 274 

production 274,i96,297,2» 

esculent  vegetables — 

cabbage 21 

cauliflower 273 

kale 2<3 

grasses 271 

clover 89,274 

in  rotation  of  crops 274 

hops - 273 

leguminous  plants 271 

beans 213 

in  rotation  of  crops 274 

pease 2^ 

varieties— 

"bestofall" 273 

"emerald  gem" '. 273 

"jewel" 273 

for  the  table 273 

fed  to  sheep  and  swine 273 

roots- 
production  271,2T2.:73 

fed  to  livo  stock 27! 

in  rotation  of  crops 274 

carrots — 

fed  to  horses 1 27! 

maugold-wurzel 272,273 

varieties — 

golden  tankard 272,273 

improved  mammoth  long  red 2f72 

yellow  globe 27! 

yellow  intermediate 273 

fed  to  cattle - 272,273 

onions 273 

varieties- 
improved  Reading 273 

James's  long'keeping 273 

Queen 273 

red  early  Italian 271 

potatoes — 

production 2» 

exhibited 388, 4» 

inferior  to  American #< 

turnips 27! 

French  Swede 272 

fed  to  sheep  272 

imports— 

bone^ust — 

from  Argentine  Republic ^ SM 
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AORICULTUUR— 

importa — 
butter— 

from  Denmark 286 

cereals 287 

barley — 

from  Denmark 285 

oata — 

from  Sweden 283 

rye— 

from  Sweden. 283 

wheat 274 

meat— 

from  United  States , 298 

live  stock — 

great  attention  paid  to  breeding 340 

cattle- 
number 274, 304 

exhibiU 308,307,310,811 

varieties — 

Aldemey  (Channel Island) 3U,813,815 

descended  from  Breton  or  Norman  stock 811, 815 

Guernsey 311 

Jersey 811 

Angus,  or  Aberdeen 309, 310 

descended  from  "Angus  Doddies, "  or  '  'Aberdeen  Hummlies  *' 309 

prizes  awarded 809,310 

Ayrshire 310 

acclimated  and  bred  in  Sweden 284 

United  States 310 

Devon 308,318 

Durham  (short-honis) 305, 307 

said  to  be  descended  from  Hollandaise 311 

acclimated  and  bred  in  Fiance 306,307,315,310 

Sweden 284 

United  States 306 

GaUoway 309,310 

Guernsey  («««  Aldemey,  odove).  * 

Hereford 807,308 

bred  in  United  States 308 

Jersey  {$ee  Aldemey,  above). 

Kerry.... 311 

Kyloe,  or  West  Highland 308 

long-bom 308 

short-horn  (tee  Durham,  €U>ove). 

Suftblk 309 

Sussex 308 

Welsh 308 

West  Highland  ($ee  Kyloe,  above) . 

dairy  products 272,273 

meatproducts    298 

competition  frt)m  imported  American  meat 298 

dogs- 
exhibits 328,329 

varieties- 
collie  (Scotch  shepherd-dog) 829 

deerhound,  Scotch 329 

mastiff 328 

Saint  Bernard 328 

terrier 828,329 

English  (black  and  tan) 829 

Skye 329 

horsea— 

number 274,304 

exhibiU 335,336,337 
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GBEAT  BRITAIN— Continued. 

AORICULTUBK— 

live  stock — 
horses — 

varieties 331,38«» 

Cleveland  bay 3X 

naed  as  cavalry  horses 3% 

throaghout  Europe 338 

Clydesdale  (draft-horse) 335,88^»7 

said  to  bo  descended  from  PlemiBh  stock 336 

prize  awarded — 337 

prices 337 

English  race-horspi 331 

introduced  throughout  Europe 331 

in  France 337,338,339 

Hungary 277,333,334 

Biissia 332,333 

trotting  horse  of  United  States  descended  from 331 

Lincolnshire  (cart-horse) 334,335,338^337 

bred  from  Dutch  stock    331,333 

••Suffolk  Punch,"  or  '•agricultural  horse" 335,33«,3J7 

sheep- 
number 274, 304 

exhibits 319,321-324 

varieties 221-324 

black-faced 321,324 

Cheviot ..         224 

Cotswold 022,223,3:4 

bred  in  Europe 324 

Dartmoor 321 

Dishley  (Leicester) 322,323,324 

acclimated  and  bred  in  France 319,220,322, 33 

UnitedStates 323 

Exmoor 324 

Hampshire 321,322 

Leicester  (tee  Dishley,  €U>ove). 

Lincolu 323,334 

bred  in  E  uropo 324 

mountain 324 

New  Kent 323 

acclimated  and  bred  in  France 320,334 

Oxfordshire 321,222 

Boscomnon 324 

Shropshire 321, 322,333 

Southdown 321,332 

acclimated  and  bred  in  France 319, 321, 323;  823 

prizes  awarded 321 

Welsh 321 

Wiltshire 322 

swine— 

inunber 274»3M 

varieties   325^331 

Berkshire 325 

Lincolnshire 325 

Middlesex 325^326 

Suffolk 325,336 

Sussex 325 

bred  from  stock  fiwm  C  hina 325 

Naples 325 

aodimated  and  bred  in  France SSI 

UnitedStates S2S 

feed  of— 

cooked  food 212-215 

cotton-seed JT2 
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AORICULTUBB— 

live  stock— 
feed  of— 
grain — 

crushed  and  gronnd ^ 203-205,214 

varieties- 
barley  204 

beans 204,203 

flaxseed 204 

maize 204,205 

malt a04,2C5 

oaU 204,205» 

pease 204,273 

kale 273 

oil-^Mike 203,205,272 

roots 207-211,214,272,273 

.  carrots 272 

potatoes    207 

sliced 207-211 

tnmips 207,272 

FiBH  ASD  Fisb€ultubs— 

exhibit ^ 441.442 

monnfaotores— 

fishing  implements 441, 481 

artificial  flies,  bait,  etc 441 

lines,  gut 441 

nets 441 

reels,  winches 441 

rods,  landing  poles 441 

wading  boots,  stockings,  etc , 441 

food  preparations 434,441,447,472 

fish 434,441 

cooked,  In  tins 441 

dried 441 

preserved 441 

smoked 441 

marinated 442 

Isinglass 442 

refrigerating  apparatus  for  preserving 442 

fish*cultnre—  ' 

attention  paid  to 514 

legal  protection  of  fish 614 

larval  food  for  young  fish 475 

flahsries— 
for  cod — 

in  the  Gulf  of  Labrador ^ 629,630 

for  herring — 

on  the  coasts  of  Newfoundland 629 

fish  and  fish  products — 

anchovies ^ 44«,  447, 448 

ood 441,629,630 

haddock 441 

herring 441,447,629 

isinglass 442 

ling 441 

mackerel 441 

pilchard 442 

salmon 434, 4  41 

sponges 431 

trout 441 

imports — 

anchovies,  fh>m  Norway 448, 447, 448 

hexring,  from  Norway ^ .  447 
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Agbicultubb— 
imports — 

«       Iclipiisk  (dried  cod),  fix>m  Norway 4i5 

sponges 431 

Machinebt  (including  tools,  implements,  appliances,  processes)— 
agricultural — 

exhibits  of 120 

classification 11,25 

plows- 
different  from  French  and  American 16,19 

imitated  in  Denmark  and  Sweden ^ 16 

generally  made  with  2  gage  wheels 19^27 

two-wheeled 23*,24 

"bridle"  pattern  wheel «• 

revolving  mold-board 24*,25 

turn-wrest 29*,J1 

double  mold-board T 88 

gang-plows 39,40,43 

early  use  of 40 

double-furrow , 4S*,46* 

farrow  wheel  in  rear 46,  ff 

three-furrow '4T*,48« 

multifurrow 48 

potato-diggers 48,50* 

steam-cultivating  apiMtratus 53-9 

general  employment  of 53, 54, 61 

use  of  in  Algeria 56^ 

Australia C 

Austria 53,61 

Demerara 61 

Denmark 62 

Egypt 53,61,62,64 

England 53,W,«2,81 

France 6! 

Germany  53,(0,61 

Oreece 6! 

Hungary 53,61,65 

India 62 

Italy .         62 

New  Zealand O 

Peru 61 

Portugid 62 

Bussla 62 

Scotland 53.54,55,61 

Spain 62 

Sweden   6! 

Switzerland .' 62 

Turkey 62 

United  States 62 

Westlndies 61 

traveling-engine  system  unsuccessful 63 

direct  (double-engine)  system -  -  62, 6J-6B 

cost  of  equipment « 63,64 

installation  of & 

plowing-engines 66* 

rope-porters 6? 

locomotives  (used  in  pairs) C7*,  68^  ^ 

farmers' engines,  for  all  purposes 6S*,6I 

single-engine  and  opposite-headland  anchor  system C2;63, 69-71 

installation  of W 

equipment,  cost 70,71 

engine  with  two  winding  drums TO'.'n 

headland  anchor 71* 
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Machikbbt  (ixudading  tools,  implements,  appliances,  processes) — 
agricnltoral— 
exhibits  of— 

steam  apparatus — 

roundabout  system 82,68,71-80 

cost  of  equipment 78,77 

installation  of 72.78*  74,76 

agricultural  locomotive  engine 71, 72*,  74, 76 

windlass 74*,  76 

anchor 74*,  76, 78 

portable  engine  and  rear  windlass 76*,  76 

portable  engine  with  detached  windlass 76* 

combined  engine  and  windlass 78,77* 

self-acting  Mid  self-moving  anchor 77* 

implements "...  81 

six-furrow  balance-plow 81*,  88 

three-furrow  balance-plow 82* 

plow  and  subsoUer 82, 83* 

grubber  ("knifer") 60,83* 

double-action  steam-cultivator 88, 84* 

turning  cultivator 84*,  85 

tnmingharrow 85,86* 

steam-harrow 86* 

harrow  and  seeder  combined 85,87* 

steam-roller 87* 

disking  machine 88* 

draining  plow 88* 

reclamation  plow 88, 88* 

oultivator»— 

similar  to  French 90,91 

unlike  American 90,92 

lever  cultivator 91,92* 

five-tine  horse  hoe  and  grubber 03*,  94 

harrows — 

variety  of 95 

harrows  with  handles 96* 

chain-harrows 97* 

flexible 98* 

lanJ-roUers— 

more  used  than  in  United  States 99 

clod-crusher 99* 

"Excelsior" 100* 

seeding  and  sowing  machines — 

different  fh>m  American 102, 104, 106, 108 

similar  to  French 102,103,107 

grain-driU 104*,  108, 109 

telescopic  seed-tube 108* 

turnip  and  beet  seed  drill 109*,  110 

broadcast  seeders Ill* 

broadcast-seeding  barrow 112*,  113 

fertilizer-sowers 114 

beet-seed  and  fertilizer  drill  combined 116*,  116* 

harvesting  machines 120-1 66 

reapers 141,144-147 

string-binding 123,137 

wire-binding 138 

'•Progress  "  self-raker 145* 

sweep-rake,  single  wheel 146* 

heavy  and  ungraceful 147 

made  on  American  models 148 

single  horse 149 

mowers 160 

"Paragon" 164M55 

lawn*mower8 156 
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Machixbbt  (indading  tools,  implements,  appliances,  prooesaes) — 
agricultnial^ 
exhibits  of— 

harvesting  machines— 

steam-reapers. 157,158*,1S8 

horse-rakes 160 

heavier  and  more  expensive  than  American IM 

*•  American  "  floi»-over IW 

self-dnmping,  riding 161*,  162*,  IC 

walking 163*,164 

turning ^ 163*,  164 

hay-tedders 186* 

thrashing-machines 171 

different  firam  American 171, 173 

designed  to  preserve  the  straw 171 

peg-drum  machines 171 

used  in  Egypt 171,172 

Italy 172 

Mexico 171,172 

Spain 172 

imitated  in  France 173 

largo,  driven  by  engines 173 

first-class  thrasher 173,175* 

band-cutting,  self-feeding  apparatus 176*,177 

automatic  feeder ITT* 

safety  feeder 177, 178* 

straw-stackers 178, 179*,  180, 181 

complete  thrashing  apparatus  180* 

straw-burning  engines 181*  lffi*,183 

used  in  Egypt,  with  cotton-stalks. 183 

India,  with  indigo  rcftiso 183 

Bnssia 183 

grain-cleaners— 

cleaner  an  d  separator 187, 188*.  Iffl 

adjustable  rotary  screen,  with  stone-scpomtor 189*.  180*,  191 

straw-cutters 200*,  201 

all  of  one  pattern 200 

great  variety  of  sizes ao 

safety -lever 200, 201 

adapted  to  com  fodder 201 

groin-crushers 203,205 

■variety  of 203 

for  beans,  pease,  barley,  malt,  etc 201* 

oats  and  beans  kibbler ,'. 204*,  205 

oil-cake  breaker 203* 

comshellcrs 205 

potato-assorters 807* 

root-cutters 208,209* 

double-acting 200, 210* 

root-shredders 210, 211* 

food-cooking  apparatus 212-S15 

steam-cooking 214* 

cider-presses 225 

hedge-cn  tters 239*,  240 

field  trials  of 12-15 

opposed  by  British  Commission 11,12.13 

British  exhibitors  withdrew  fh)m 13,17,25,40,45,141,144,150 

of  harvesting  machines,  atMarmont,  July  22  and  25 13,14,121* 

reapers  entered  but  withdrawn 141,144 

steam-reaper  tested 157-130 

mowers  entered  but  withdrawn 150 

tested 150 

hay-tedder  tested 160 

horse  hay -rake  tested 190 
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EtEAT  BRITAIN— Contixiaed. 
Macbhibbt  (ioolading  tools,  implements,  appliances,  processes) — 
agricnltural — 
field  trials  of- 

plows,  cultivators,  seeders,  etc.,  at  Potit-Bonrg,  July  29 14 

horse-plows  withheld  from  test 17, 25, 40, 45 

steam-plows  tested    17, 53 

seeders  tested 102 

steam-cultirating  apiwratas,  at  Gonesse,  August  12 14, 53 

plowing  and  cultivating  machines 17, 53 

CHANNEL  ISLANDS— 

AOBICULTUBB— 

live  stock — 

Aldemey  cattle 311, 313, 315 

descended  from  Breton  or  Norman  stock 311, 315 

Guernsey 311 

bred  in  Ireland 311 

Jersey 311 

ENGLAND  (»ee,  aUo,  Banbury,  Kent.  Ilochester, 

Bedford,  Leeds,  Bomney  Marsh, 

Berkshire,  Leicesteisbire,  Salford, 

Birmingham,  Leigh,  Sheffield, 

Bury  Saint  Edniunda,       Lincoln.  Shrewsbury, 

Cleveland,  London,  Shropshire, 

Devonshire,  Maldon.  Stamford, 

Dishlcy,  Manchestui.  Stonehaven, 

Dorham,  Middlesex,  Suffolk, 

Gainsboi-ongh,  Norwich.  Sussex, 

Grantham,  Oxfordshirt-,  Thames  Hiver, 

Halstead,  Peaaenhall,  Thirsk, 

Hampshire,  Penzance,  Wiltshire, 

Herefordshire,  Peterborough,  Yorkshire) — 

Ipswich,  Rcdditcb. 

Agbicultu  UK- 
live  stock- 
cattle— 

varieties 305-311 

Durham  (short-horns) 305-307 

acclimated  and  interbred  iu  United  States 30G 

Sweden  284 

France 306, 307, 315, 310 

said  to  bo  descended  from  Hollandaise 311 

Hereford 307, 308 

bred  in  United  States 308 

Devon 308, 318 

long-horns 308 

Sussex  308 

Suffolk  309 

competition  from  imported  American  beef 298 

dogs — 

varieties 328, 320 

bulldog 328 

mastiff 328 

SaintBemard 328 

terrier  329 

horses — 

varieties  331,334-330 

Cleveland  bay 33G 

used  08  cavalry  horses 3.^0 

in  Europe -i'M 

Lincolnshire  cart-horse 33  J,  335, 330, 337 

bred  from  Dutch  stock 334,  ?.Xt 

great  size  and  strength 3o.> 

"  Suffolk  punch  "    .  » 33.\  S.'JO,  :^:J7 
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ENGLAND— 

AOBICULTUBS— 

live  stock — 
horses — 

varieties — 

thoroughbred  raoe-horse 331 

introdnced  throaghoat  Europe 331 

in  Russia 332,333 

Hungary 277,333,331 

France 337,338,339 

trotting  horse  of  United  States  descended  from 331 

sheep— 

varieties 321-824 

of  the  Downs 321,322 

Hampshire 321,322 

Oxfordshire 321,322 

Shropshire 321,322,323 

fitouthdown 321,322 

acclimated  and  interbred  in  France 319, 321, 322,323 

prizes  awarded 321 

long- wool  and  mutton  breeds 322-324 

Cotswold 322,323,324 

bre<l  in  Europe 324 

Dartmoor 321 

Dishley  (Leicester) 322,323,324 

acclimated  and  bred  in  Franco ; 319,320,322,323 

United  States 323 

Lincoln 323,324 

bredinEurope 334 

New  Kent 333 

acclimated  and  bred  in  Franco 320,324 

Wiltshire 322 

swine- 
varieties  325,328 

Berkshire. 325 

Lincolnshire 325 

Middlesex 325 

bred  in  France 328 

grand  prize  awarded 338 

Suflfolk 325 

pri  ze  awarded 338 

Sussex 3S 

bred  from  swine  from  China 35 

Naples 325 

acclimated  and  bred  in  France 326 

United  States 325 

great  attention  paid  to  stock  breeding 340 

FiBH  AND  FiSH-CULTUKE— 

mannfactnrefr— 

fishing  implemfints,  tackle,  etc 441, 4S] 

flsh-food  preparations 434,441,442 

imports — 

anchovies,  from  Norway 446,447,448 

herring,  from  Norway 447 

sponges 431 

fish  culture— 

larval  food  for  young  fish 475 

legal  protection  of  fish 514 

HOBTICULTUIUS— 

flowers  and  hot-house  plants  exhibited 402-404 

IRELAND  (tee,  aito,  Cork,  Kerry)— 

AOBICULTUBE— 

products- 
cereals 296,297 

barley 296,297 
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nLELAND— 

AORICULTUBB— 

prodncts — 
cereals— 

oats ~ 20«,297,208 

rye 29(1,297 

wheat 290,297 

IIto  stock — 
.cattle- 
exhibits  306,311 

Kerry •. 311 

Guernsey,  acclimated  and  Lred ^11 

competition  fttim  imported  American  meat 298 

poultry — 

tarkoys,  imported  from  United  Si'ates,  and  bred 327 

sheep— 

black-Csced 324 

Roscommon 824 

FiBH  AKD  FiBH-CULTURE— 

mannfactnres— 

preserved  fish 441 

imports — 

klipflsk  (dried  cod),  from  Norway 446 

BCOTLANB- 

AOEICULTURE— 

methods  of  onltivation — 

plowing  done  for  hire  by  companies  owning  steam-tackle S3, 54, 55, 01 

reclamation  of  stony  land  by  steam-apparatos ^ 

lire  stock— 
cattle- 
varieties— 

Angns,  or  Aberdeen 809, 310 

descended  from  '  'Angns  Doddies,"  or  '  'Aberdeen  Hammlies  " 309 

prizes  awarded 309,310 

Ayrshire 310 

acclimated  and  bred  in  Sweden 284 

UnitedStates 810 

Galloways 809,810 

Kyloes,  or  West  Highland 308 

dogs- 
varieties — 

collie  (shepherd  dog) 829 

deerhonnd 329 

Skye  terrier 829 

horses- 
varieties— 

Clydesdale  (draft-horso) 835,836,837 

said  to  be  descended  fh>m  Flemish  stock   836 

prize  awarded 337 

prices 337 

sheep- 
varieties— 

black-faced  m  onn  tain .*. 32 1 ,  324 

Cheviot 324 

Plan  AKD  FiSH-CULTUUE— 

mannliactnres — 

fishing  implements,  tackle,  etc ^ 441 

imports— 

klipflsk  (drlo<lcod),  from  Norway 445 

lllCHDrSBT— 

agricultural — 

form  of  plows 24, 29 

steam-cultivating  apparatus 53,54,55,61,157 

textile— 

manufacturing  flshing-nets ^ >«...^..,.^*«.,^ 441 
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GREAT  BRITAIN--Contliined. 

Agriculture— 
llvo  stock- 
cattle 306 

sheep ^..       32] 

COLONIES- 
AUSTRALIA— 

Agriculture  («m,  further,  individual  colonie4,  hdow) — 

condition  of 290-283 

exhibiU 291 

land  under  cultivation 291 

improved  hosbandry  appliances 291 

products — 

cereals  291 

production 298 

barley 291,292 

production 291,292 

com ^91,292 

production 291 

millet 291 

oats »1,2K 

production 291,292 

rye 291 

production 291 

wheat 291,292 

production 291,  ^ 

coffee '. 291 

fibrous  plants 291 

flax 292 

grasses 291,212 

potatoes 291.292 

sugar-cane 3fi 

tea 291 

tobacco 291.292 

manufactures — 

farinaceouH  vroducta  291 

bread  and  pastry 291 

dried  fruits  and  vefcetables 291 

preserved  fish  and  meats 291 

sugar 291,2£ 

live  stcK;k — 

number 291 

cattle 291j  292 

horses 291,292 

sheep 291,292 

oxporta— 

wool 291,292,293 

wheat  and  floui- 292 

imports — 

agricultural  machinery 291 

from  United  States 291 

breadstufiB    • 292, 298 

Machixert: 

i^ricultural — 

steam-cultivating  apparatus 53 

imported  from  England 62 

NEW  SOUTH  WALES- 
AGRICULTURE— 

condition  of 29J 

products — 

cereals    291 

production  2SP 

barley 291 

production -'91 
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SAT  BRITAIN— Contiooed. 
DOLOIOES- 

AU8TBALIA— 

NEW  SOUTH  WALES- 

AOBICULTDBB— 

prodacta — 
cereals — 

com 2©1 

prodaction 291 

oats 291 

prodaction 291 

rye 291 

prodaction 291 

Tvheat 291 

prodaction 291 

grasses 291 

potatoes 281 

Uve  stock 291 

cattle 291 

horses 291 

sheep 291 

exports- 
wool 291 

com,  to  Victoria 292 

QUEENSLAND  (see,  alto.  Darling  Downs)— 

AOBICULTURK— 

condition  of 292 

products —  * 

cereaU 292,293 

com 1 292 

wh^^t 292 

raanufoctures — 

sugar 292 

live  stock — 

cattlo 292 

horses 292 

sheep 292 

exports — 

wool 292 

SOUTH  AUSTRALIA— 

AOBICULTUBE— 

condition  of 291,292 

products — 

wheat 291,292 

production 291,293 

exports- 
wheat  and  flour     292 

VICTORIA  (tee,  alto,  Melbonrae)— 

AOBICULTUBE— 

oonditionof 292 

products- 
cereals  292 

production 292,293 

barley 292 

com  (maizo) 292 

oats 292 

wheat 292 

flax 292 

hay 292 

potatoes 292 

sugar-cano 292 

tobacco 292 

exports — 

wool   292 

imports — 

breadstnffs 292 
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GREAT  BRITAIN— Continaed. 
COLONIES— 

AUSTRALIA- 
VICTORIA— 

HOBTICULTUBB— 

fruit  exhibited » 

apples >. 3S 

pears 385 

FWHIKO  IHDUSTBT- 

collection  of  Aostrnlian  fish  exhibited 442.  IIS 

barracata US 

bastard  dorey 412 

bastard  tmmpeter 112 

boar-fish 412 

bream Hi 

bntter.flsh 142 

caUionymos  calaneopomns 44^ 

carp 413 

catfish,  Murray 412 

cod,  Murray 412 

dorey,  bastard 412 

eel,  land 413 

sUver 413 

elegant  stranger 40 

flathead 412 

common 41! 

flounder 412 

gurnet,  fl3ring '. 412 

red  412 

small •. 1 413 

kelp-fish 442 

ling , 412 

mullet m 

Murray  catfish 412 

black  perch 4tt 

golden  perch 442 

silverpercb 4tt 

parrot-fish 4CS 

perch 442 

Murray  black 4C2 

golden 4tt 

silver 41! 

rock 412 

sea 412 

pike 412 

skipjack 442 

rock 44! 

ling 412 

perch 442 

roughly 442 

salmon  trout 44S 

silver  bream 442 

eel 443 

skipjack 442 

pike 442 

snapper 442 

stranger 442 

elegant 442 

travalo 4fi 

trumpeter 4IS 

bastard 442 

whiting «5 

yellow-tail 442 

xebra>fish ^ 
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BBAT  BBITAIK-Oontixraed. 
COLONIES- 
BAHAMAS— 

FlBHSfO  IKDUBTBT— 

sponge  fishery 430 

C  ANA1>A  (M«,  al$o,  Ayr,  Ontario,  Quebec,  Waterford)— 

AORICULTUBB— 

condition  of 286 

products — 
cereals — 

barley 295 

bnckirheat 205 

com 205 

oats # 205 

rye 295 

Trheat 205 

legnminons  plants 295 

live  stock- 
cattle 295 

horses 295 

sheep 295 

swine 205 

exports — 

cheese,  to  Great  Britain 295 

wool 295 

Fdh  avd  Fi8H-Cultubb— 
fish- 

rock-bass  (unbloplites  mpestris)  acclimated  in  France 470 

Wilmot'sflsh-hatching  apparatus..: 510*,  511 

Machctebt- 
agricultural- 
exhibits-; 

sowers   102 

field  triaU  of 13 

reapers : 141 

mowers 150 

INDIA- 

Fish  akd  Fibh-Cultuke— 
fish  acclimated  in  France— 

anabas,  climbing  fish 470, 470, 477 

gourami 470, 471 

transparent  fish  (ambassis ) 470 

Macbihxbt- 
agricultural — 

ancient  implements  exhibited 10,  IT7 

at  Centennial  Exhibition,  1876 IG 

plows 27 

drlll-plows 117 

steam-cultivating  apparatus 58 

imported  Arom  England 62 

agricultural  engines  burning  indigo  refuse 183 

imported  fhmi  England 183 

NEWFOUNDLAND— 

FiSHINO  INDUBTBT— 

fisheries— 

for  cod 527,528,529,630 

by  French  vessels 527,528,529 

number  of  vessels 620 

men 620 

quantity  of  fish 528,520 

value  of  fish 528,620 

herring   520,630 

by  American  vessels 520, 680 

English  vesseU 620,530 

experiments  with  Norwegian  lines  and  nets 680 
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Pm 
GREAT  BRITAIN— Contlnned. 
COLONIES- 
NEW  ZEALAND— 
Machinkbt- 
agricultural — 

st^am-cnltiyating  apparatuB S 

imported,  from  England 51 

GREECE^ 

Agriculture— 

condition  of 279,M0 

governmental  encouragement 280 

land  under  cultiyation 27* 

tenure  of 280 

prxlnctB — 

cereals  ,...       27» 

production 29S 

barley 280 

production 280,296,297 

buckwheat — 

production 298, 297 

com    280 

production 280,296v2W 

millet 2» 

production 280,298,297 

oats 280 

production 280.29«,2»: 

rice ^ 2» 

production '. 2M 

rye 3* 

production 280,296.211 

r^-e  planted  with  wheat 28D 

production 2» 

wheat 2» 

production 280,296,297 

cofibe-beans 27J 

esculent  vegetables 380 

production 3S 

fruits 270 

olives 279, 380 

honey m,2» 

potatoes   39 

production. 2S6 

manufactures — 

dried  fhiits 275 

raisins ri 

maccMttni 271 

olive  oil 2» 

vermicelli t^ 

wax 2» 

imports 3* 

wheat. 280,237 

exports 2* 

oUve-oil 2» 

live-stock — 

asses  and  mules,  number 3W 

mules  as  laboring  animals Si 

cattle — 

number 3** 

oxen  perform  most  agricultural  labor ^ 2f 

goats,  number 3W 

horses 2^ 

number •. 3W 

sheep 3* 

number  S0< 

swine,  number 301 
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Page. 
GREECE— Continued. 

FiSHINO  IlCDUSTRY— 

sponge  fishery  in  the  islands  of  the  Archipelago 430 

Machinkry— 

agricnltural — 

ancient  form  of  plows 1 

steam-coltivating  apparatus,  imported  from  England 62 

Green  Bros.  ( Waterford,  Canada),  reapers  tested 141 

Greenland  {see  Denmark:  colonies). 

Grocers'  Packing  Company  (Boston,  Mass.),  canned  salt  flsh 449 

awarded  silver  medal 440 

Grabber  (»M  Machinery :  agricultural). 

Guadeloupe  {»ee  France :  colonies). 

Guano  («etf  Agriculture :  fertilizers). 

Gudgeon  (see  Fish.) 

Guernsey  {see  Great  Britain :  Channel  Islands). 

Guernsey  cattle  {see  Agriculture:  live  stock). 

Guiana  (•««  France :  colonies). 

Guilhem,  J.  (Toulouse,  France),  trussing  hay-presses,  illustratiQns 236*,  237* 

Guilleux,  C.  (SegrA,  France)  — 

movable-point  plow,  illustration 25*,  26, 27 

Brabant  double  plow,  illustration 81*,  32 

subsoil  plow,  illustration   35' 

ridging  plow,  illustration 38* 

grain  and  seed  drill,  illustration 110*,  11 1 

horse  hay-rake,  illustration %.        160* 

double-acting  hay -tedder,  illustration 166* 

Guise  (Aisne,  France) — 

agricultural  machinery  manufactured — 

plows 18 

Gnitton,  P.  (Corbeil,  France)— 

hay-presses 237,238 

forage-press,  illustration 237,238* 

ratine-press,  illustration 237, 238* 

Gi^an-Mestras  (Gironde,  France) — 

fishing  industry — 

oysteis 433 

oysteroultural  utensils 483, 434 

hives 434 

Gulf  of  Bothnia,  of  Finland,  of  Labrador,  etc.  {see  Bothnia,  Finland,  etc.). 

Gurnet  {see  Fish). 

Gymnogramma  («e«  Horticulture:  products:  fiowers). 

Haak,  superintendent  of  German  governmental  fish-hatching  establishment  at  Hiiningen 509 

apparatus  for  retarding  hatching  of  eggs  of  solmonido: 509 

Haddock  {see  Fish). 
Hainaut  (Belgium)  — 
agriculture- 
live  stock — 

horses 334 

Hake  {see  Fish). 
Halibut  {see  Fish). 

Halim  Pachii  (Egypt),  introduced  English  steam-plowing  tackle  in  Egypt 61, 64 

Balstead,  England — 

agricultural  machinery  manufactured — 

broadcast  seeding  barrows 112*,  113 

root-cutters 208,209* 

Hampshire  (England)— 
agriculture — 
live  stock — 

sheep  (Hampshire  Downs) 321,322,340 

Hannon,  Benjamin  (Ireland),  exhibited  cattle 306 

Han5  (Norway)- 
Ashing  industry — 

apparatus 445 

lines 445 

net0 445 
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Page. 
FTardMiger  (Norway)— 
fishing  indnstry — 

aeine-boat,  hening  fishery 4W* 

gill-net  boat,  herring  fishery 500* 

intelligence  of  the  townsfolk 500 

Hardy,  Director  of  the  Oardens  at  Versailles  (France)— 

president  of  the  commission  to  investigate  the  utilization  of  Paris  sewage  in  borticaltiiral 

operations  (1877) 415 

Harrison,  McGregor,  &  Co.,  (Manchester,  England)— 
reaper — 

entered  for  test,  bat  withdrawn 141 

mowers- 
tested : 150 

Htfrow  (sM  Machinerv:  agricnltoral). 
Hartford,  Conn.— 

agricultural  machinery  mannfactnred— 

lawn-mowers 1,150 

Haotfosnnd  (Norway)— 
■  fishing  indnstry— 
fi^i — 

herring 440 

salted 44e.4l7 

mackerel 448 

salted  442 

Hentare  (=100  ares=2.471  acres),  definition  of 42ftot( 

Hedera  (tee  Hortiooltnre :  products :  lowers,  etc.). 
Heliotrope  («ee  Horticulture:  products:  flowers). 
Holsingfors  (Finland)- 
fishing  industry- 
market  for  fish  4» 

spawn  of  thelavaret 420 

anchovies 430 

Hemp  («M  Agriculture:  products). 

&enry  ( Abilly,  France),  reaper  tested 142 

mower  tested 150 

Henry  Frdres  (Dnry-1^ Amiens,  France),  plows  tested 18 

H6raalt,  Department  of  (France)— 
horticulture- 
devastation  by  the  phylloxera 840 

American  grape-vines  introduced 340 

Hflconles  Lever-Jack  Company  (Newark,  N.  J.),  hay-press 231 

silver  medal  awarded 8,230 

HdPsfordshire  (England)— 
agriculture- 
Hereford  cattle 3a7,3« 

exhibited 8C7,3fl8 

not  bred  in  France 906 

bred  in  United  States 388 

'Herring  {tee  Fish). 

Hesse-Darmstadt  (tee  Germany:  states). 

Hewer,  J.  (Hereford,  England),  exhibited  cattle V! 

Hereford  heifer W 

Hibiscus  («ee  Horticulture :  products:  flowers). 

Hidien,  A.  (ChAteauroux,  France),  reaper  tested  142,148,149 

mowertested 150 

Highland  Society  of  Scotland  promoted  system  of  steam-plowing  and  cultivation 53 

Hignette,  J.  (Paris,  France)— 

grain-cleaning  machines 185,186,1% 

percussion  stone-dearer,  illustration 19B' 

aspirating  stone-clearer,  illustration 198,199* 

Highland  cattle  {tee  Agriculture:  live  stock). 
Hila  {tee  Netherlands :  East  India  colonies). 

Hill's  Archimedean  Lawn-mower  Company  (Hartford,  Conn.),  lawn-mower 154 

bronze  medal  awarded 8 

Hillaide  plow,  definition  of 38,29 
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HoIUoid,  Kingdom  of,  properly  Kiagdom  of  the  Netherlands  {tee  Netherlands). 
Holland,  North  and  South  (provinces  of  tho  Netherlands) — 
agricnlture— 
live  stock — 
cattlo— 

care  given  to  breeding ; 279,840 

Holhindaise  or  Holstein 311,312,313,316,840 

said  to  have  originated  in  Sohleswig-Holstein 311 

been  progenitors  of  the  English  breed Oil 

acclimated  and  bred  in  Sweden    264 

United  States 311 

interbred  with  Flemish  breed 313 

dairy  products :  batter  and  cheese  278, 270, 312 

sheep 324 

HoUandaise 324 

Folder 324 

Texel 324 

Hollingsworth  horse  hay-rake,  manufactured  and  exhibited  by  John  Dodda,  Dayton,  Ohio 

{which  tee). 
Holly  (M0  Horticulture :  products:  flowers:  etc.)* 
Hollyhock  {§ee  Horticulture :  products :  flowers). 

Holstein  cattle  {tee  Agriculture :  live  stock ;  tUto,  Germany :  Schleswig-Holstein). 
Honey  (M0  Agriculture :  products). 
Honeysuckle  («m  Horticulture :  products :  flowers). 
Hooeiok  Falls,  N.Y— 

agricultural  machinery  manufactured — 

harvesters 8,140 

reapers 123, 125-130, 130*,  184, 135, 141, 149 

mowers  150, 162*,  164, 153 

Hoi»s  {tee  Agriculture:  products). 

Homsby  (Bichard)  Sc  Sons  (Grantham,  England) — 

'*bridle'*pattem  wheel  plow,  illustration 24* 

multi&rrow  plows 48 

introduced  India-seed  conductor  in  grain-drills 108 

reapers 144-147,149 

entered  for  test,  but  withdrawn 141, 144 

*  •  Progress  "  self-raker,  illustration 145* 

mower — 

entered  for  test,  but  withdrawn 160, 166 

"Paragon,"  illustration 164*,  165 

sucoessfnl  in  tests  in  England 165 

hedge-cutting  machine,  illustration 239*,  240 

Horse-chestnut  («ee  Horticulture:  products:  trees). 
Horses  («««  Agriculture :  live-stock). 
HORTICULTUBE- 

[NOTB.— I%e  principal  exMhite  in  Horticulture  were  made  by  France  and  Italy,  and  under 
thoee  tUUt  horticultural  methode  are  indexed  in  detail.    The  other  countries  re/erred  to  are— 
England  (under  Great  Britain),         Spain, 
Germany,  Switzerland, 

Hungary,  United  States, 

Mexico,  Victoria,  Australia  (under  Great  Britain).] 

Poland  (under  Kussia), 

classiflcation  of  exhibits  (Group  IX,  classes  85-90) 344 

Report  on  "Hobticultobe,"  by  George  W.  Campbell,  Assistant  Commissioner 343-418 

exhibits — 

fipom  United  States  inadequate 345 

horticultural  decoration  of  the  Exposition  grounds 346-365 

of  flowers 365-373 

fruits 365,373-386 

models  of 385, 386 

vegetables , 365, 373, 386-391 

at  international  exhibition  of  flowers  and  fruit  at  Versailles,  August,  1878 376, 402-405 

international  congress  of  grape-growers,  at  Montpellier.  France,  to  consider  the  destruction 

of  vines  by  the  phylloxera  vastatrix 408-410, 413 

.  methods  of  cultivation  and  decoration  {tee  Franco :  Horticulture). 
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nOBTICULTUBE-Contiiined. 
illustratioziB  to  the  report — 

Figure  1. — OmameDtal  flower-bed 851' 

Figure  2.— Geometric  flower-bed 3S2« 

Figure  3. — Espalier  fruit  trees 358* 

Figure  4. — ^Espalier  peach  and  apple  trees ZSB^ 

Figure  5. — Espalier  pear  tree,  horizontal  training 158" 

Figures. — Covered  trellis,  with  wires  for  training  espaliers K6» 

Figure?.— Ornamental  wall-training:  peach  with  apple  cordon 357* 

Figure  8. — Candelabmm-trainiug,  fan-training,  and  spiral- training 357* 

Figure  9— Spiral  in  pot 358* 

Figure  10. — Cordon  and  spiral  training  of  pears  358* 

Figure  11. — Cruciform-trained  standard  apple  tree 358* 

Figure  12. — Training-frame ZSf 

Figure  13. — Circular-trained  standard  apple  tree 33J* 

FigureW. — Espalier  ];>each  trees,  with  cordon  of  apple  trees  359' 

Figure  15.— Ornamental  tree  with  inarched  stem 3fl0* 

Figure  16. — Mode  of  inarching 3«1* 

Figure  17. — Pear  trees  trained  in  V-shape,  crossed SW* 

Figure  18.— Pear  tree,  candelabra-shape Wl* 

Figure  10.— Pear  trees  in  spiral  cordons,  with  two  tiers  of  branches 3C* 

Figure  20. — ^Pear  tree  trained  in  palm-shape 3®;* 

Figure  21. — ^Method  of  training  on  galvanized  wire 3St 

Figure  22. — " Fpaise  Dura"  [strawborrj],  average  size  374* 

Figure  23. — "  Noble  de  Bodort "  apple STS" 

Figures  24, 25, 26.— Grapes,  in  pots 380* 

Figure  27. — Grape-glass 380* 

Figure  28.— Tube  for  displaying  and  preserving  cut  flowers 381* 

Figure  29.— Small  greenhouse,  with  iron  frame    .      381' 

Figure  30. — Small  greenhouse,  wooden  frames  and  sash 381* 

Figure  31. —Model  of  greenhouse,  with  pavilion,  iron  frame  and  sash 38? 

Figure  32. — Lean-to  or  side- wall  greenhouse 382* 

Figure  33. —Hot-bed,  iron  sash SSS" 

Figure  34.  —Curved-glass  sash  for  hot-beds 383* 

Figure  35. — Model  ornamental  greenhouse,  designed  by  M.  Michaux 384* 

Figure  :-<6. — Frame  and  bell-glass  or  cloche,  for  salads  and  young  plants 3M* 

Figure  37. — Hack  for  storing  or  transi>orting  the  cloches ....          . .     .  394* 

Figure  38. — Simple  frame  of  osier  willow,  covered  with  oiled  paper  or  muslin,  to  pro- 
tect from  frost 3»4* 

Figure  39. — Frame,  with  plants  protected  by  straw  matting 395* 

Figure  40. — Protection  of  plants  from  the  sun  in  summer  by  screens  or  "  paillassons  " 

of  straw  matting 3S6* 

Figure  41. — ^Protection  of  rye-straw  for  tomatoes    SOS* 

Figure  42.— Permanent  hot-bed,  heated  by  hot- water  pipes           ....            396* 

Figure  43. — Cloches  protected  by  paiIlas.4ons  or  straw  matting  overhead 396* 

Figure  44. — A^ustablo  protection  of  straw  matting  for  cloches 396* 

Figure  45. — ^Espalier  trained  on  wall,  protected  by  straw  matting  and  shaded  with  cot- 
ton or  linen  cloth 397* 

Figure  46. — Double  espalier  with  vertical  cordons,  protected  by  straw  matting  and 

muslin  or  linen  cloth  . .       397* 

Figure  47. — Shelter  for  espaliers  on  wall  by  straw  matting 397* 

Figure  48.— Supports  of  iron  for  shelter  of  fruit  on  walls 397* 

Figure  49. — ^Watering  can  of  M.  Ravenau 398* 

Figure  50. — ^Nozzle  of  French  watering  can,  with  copper  lip,  for  sprinkling  flowcra  and 

plants 39i8« 

Figure  51. — Revolving  lawn-sprinkler,  self-acting . SSg* 

Figure  52. — Group  of  horticultural  tools  in  the  Exposition SS^T 

Figure  53. — Open-work  iron  grating,  in  four  sections,  around  trees  in  asphalt  pavement 

in  Pai  is <»■ 

Figure  54. — Stone  wall  around  young  tn»c8  in  pavements,  for  temporal  y  protection 4or 

Figure  55. — Large  trellis,  with  plates  of  glass,  exhibit4»d  at  Versailles 4<g» 

Figure  56. — Grape-vines  as  trained  at  Thomery  on  walls,  with  projecting  coping  above.  MXr 

Figure  57. — Vines  trained  on  walls ;  pruned  on  the  *'  sjjur  system  " ^f;* 

Figure  58.— Mode  of  planting  vines  upon  walln  '  •  in  espalier  " 40^ 

Figure  50. — Vine  prtmed  and  trained  upon  stakc-vincyard 4^^ 

Figure  60. — Grape-vines  protected  by  shading  overhead  on  double  espalier 409* 
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OBTICnLTUSB-XJontinued. 
products — 

flowers  and  ornamental  plants,  shrubs,  etc. — 

abies  (3  varieties) 364 

achyranUias 350 

adiantam 403 

agaves 408 

alocasia 404 

aloe  372.382 

alojsia 392 

alsophyllas 403 

altermanthera 351,353,392 

alyssum  (koniga  maritima  variegata) 348,350,354 

amaranth    39*i 

ampelopsis 372,400 

3varietie8 872 

anthurium   403,404 

4  varieties 404 

aralia 403 

arbutas 405 

artemisia 352 

artocarpus  cannonii  (bread-frait  tree)  -  403 

aspenula  odorata 348 

aspidlum • 403 

asters 372,391,892,402 

ancuba 405 

azalea 348,402 

balsam 87-2,302 

bambosa 405 

begonia .349.351,352,354,370,392,403 

5  varieties w 349 

13  varieties    370 

collection  of  varieties 403 

bertolonia • 403 

bistia  (3  varieties)    363 

bread-fhiit  tree 403 

baxns 363,405 

4  varieties 363 

cactus 392 

caladium 403 

calceolaria 351, 354 

camelia  japonica 363 

canna 350,351,352,354,392 

carnation 372, 391, 892 

cattleya 403,404 

5  varieties  .     .        404 

centaure-a  (2  varieties) 351 

century  plant  (aloe) 372, 392 

cephalotaxns 364 

cineraria 347 

cissns  discolor 408 

vitiginia 373 

clematis 371, 400 

16varietie8 371 

climbers    372,373,400,403 

ampelopsis 372, 400 

3varieties 372 

clematis  371, 400 

10  varieties 371 

honeysuckle 372, 400 

passiilora 372 

rhincospermum  (4  varieties) 372 

smilax  (3  varieties) 372 

solannm  (2  varieties)  372 

cocos  Weddeliana  (palm) 403 
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HORTICULTURE— Continned. 
prodacts— 

flowers  and  ormunental  plants,  shrubs,  etc.— 

ooleus 360,l51,aK,4« 

ootomaster. 405 

oexoombs 348,392 

crinuxn  Yershaffeltianum 4d4 

croton  (7  varieties). 403 

ooronligo 403 

oyanophyllom  403 

oyoads 372 

cypripedium 403,404 

5  varieties ' .'.       404 

oystoderia  fUgida 403 

dahlia 372, 8»1, 392, 408 

daUy 347 

dammara  Brownii 364 

daphne 364, 4« 

davillia 403 

dendrobioni 408, 404 

dipUudenia 403 

draoana 403,404 

8  varieties 404 

echeveria .• 353,354,371,388 

36  varieties  named,  from  a  collection  of  100    371 

eleagnus 445 

epidendmm  (2 varieties) 404 

enonymns 364,373,402,405 

ferns 382,403 

forget-me-not 391,392 

fhschia • 351,352.354,398,403 

geraninm 348,340,350,351,352,333.354,368,302.403 

6varieties 349 

3  Varieties 350 

4  varieties 851 

3  varieties 358 

6varieties 3S3 

single,  11  varieties 3© 

doable,  UvarietiM 3tt 

gillyflower 347,350 

gladiolus 369,301,392,403 

55  varieties 369 

gloxinia 372,403,404 

10  varieties  named,  from  a  colieotion  of  100 372 

gnaphaliom 8S6 

godetia 372 

gomphrenas 39e 

gymnogramma 403 

hedera (2  varieties) ...        364 

heliotrope  ...  354,391,382.403 

hibiscus 354 

holly 382,402 

21  varieties 362.363 

hollyhock 872 

honeysuckles 373,406 

hydrangea 398 

ioe  plant  (mesembryanthemnm  crystallinum) ^ 

ilex  («M  holly). 

india-rubber  plant 392 

iris  (7  varieties  named,  from  a  collection  of  30) 371 

ivy 351,352,466 

Japan  lilies 398 

Japonica 348,363 

juniper 804 

koniga  maritima  variegata  (alyssum) 848,856,854 
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OBTICULTlTBB-^oiitinaed. 
prodnots— 

flowers  and  omAmental  plants,  shraba,  etc.— 

larkspur 372 

laurooerasos 405 

lanms 405 

lignstnun 803,406 

2varieUM .' 368 

lobelia 360.351,853 

manetti 301 

marigold 392 

mesembryanthemiun  crystal! Inrnn  {tee  ioe-plant). 

•     mignonette 301 

mimolns 347 

moroing-glory 392 

mosas 354,372 

naatortiam 848 

nepenthe 403,404 

8  varieties 408 

0  varieties 404 

nepholepis 403 

nidolarinm 403 

odentoglossnm 408, 404 

3  varieties 404 

oleander 851,302,405 

onddinm - 408,404 

5  varieties 404 

orange  blossoms 801 

orchids  408 

osmanthus '. 304,405 

4  varieties 864 

palms 354,355,872,802,403 

pansies 347,346,372 

passiflora 872 

pelargonium 846,868,802 

13  varieties 868,869 

peony  (4  varieties) 870 

perilla •. 850 

petunia 350.351,352,858,403 

phal»nopsis 404 

phillyrea 405 

phUodendron 408 

phlox 370,872,892 

perennial,  22  varieties 870 

phoenix , 408 

photinia 405 

pinks 892 

podentilla 872 

podocarpos  (2  varieties) 864 

poppies  ..  848 

portulacca 892 

pritchordia 408 

pyrethmm  849.350,851,353,354,891,892 

retinospera  (7  varieties) 863, 864 

rhamnns 864 

rhincospermnm  (4  varieties) 872 

rhododendron 847, 402 

rioinus 864 

roses 361,365-368,380,891,892 

Boarbon  and  Koisette  (9  varieties) 367, 368 

hybrid  remontant  (88  varieties) 365-367 

moss  (3  varieties) 868 

tea  (17  varieties) : 367 

rotmorinns 405 

saecolabinm 403 
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HORTICULTURE— Continaed. 
products — 

flowers  and  ornamental  plants,  shraba,  oto. — 

salisburia  adiantifolia 384 

sarracenia  (2  varieties) 483 

sciadopytls  verticillata 364 

srailax  (3  varieties) 372 

snapdragons .' 392 

solanum  (2  varieties) 372 

taxodiam 364 

taxus  (4  varieties) 383 

theophrastas  imperialis 408 

tillandsia 403 

torreya  (2  varieties)  364 

tropaeolam 347,  SB 

verbena 392,403 

veronica 348,392 

viburnum  465 

vinca 3K 

violets 391 

zinnia 353,372,403 

several  varieties 353 

fruit- 
models  of,  exbibited 385,386 

almonds 383,381,464 

apples 225, 22e,  227, 361, 370*.  877, 383, 885, 386, 391, 465 

varieties  referred  to 376,384 

53  varieties  name<1  377 

"Noble  deBodort,"  with  illustration 376».377 

for  cider..'. 38$ 

eating 381 

models  of 386 

apricots 376,383.386,391 

generally  of  peach  variety  376 

modelsof 386 

cherries 374,3861,391 

varieties  referred  to 374,386 

•    6  varieties  named 374 

modelsof 386 

chestnuts 264 

currants    3S 

3  varieties  named 385 

ftps 383,385 

2  varieties  named 885 

filberts 405 

grapes 216, 221, 251, 266, 275, 276, 278, 286, 288, 378, 379, 383, 391, 398, 404, 405-413 

for  the  table  378,«6 

wine-making  37&.  38 

varieties  referral  to 379,383,404.405,406.410,411,412 

67  varieties  named 5W 

4  varieties  named    5S3 

4  varieties  named 464 

13  varieties  name<l 411 

5  varieties  named 412 

lemons 383, 4^ 

medlars 3S 

melons 383,391 

nectarines 376 

7  varieties  nnmc<l 376 

oranges 383.391,40$ 

peaches 361, 375, 376,  383, 386, 391,  :»3, 404 

varieties  referre<l  to 375, 3S6 

49  varieties  named 875, 376 

models  of S86 
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ORTICULTTTRE^^ontinuecL 
prodaota — 
fruit- 
pears 358,361.377,378,383.385,386,391,893,404 

varieties  referred  to 377,378,386 

61  varieties  named 377, 378 

for  eating 386 

cooking 38C 

models  of 386 

plums ; 374,375,383,386,301,405 

68  varieties  named 374,376 

varieties  referred  to 386 

models  of 386 

pomegranates 406 

quinces 383,386 

models  of 386 

raspberries 361, 385 

7  varieties  named 385 

strawberries 345, 861, 378, 874*,  391, 418 

varieties  referred  to. 878, 374 

1  variety  named 345 

28  varieties  named 873 

"Fraise  Dura,"  illustration  of 374* 

walnuts 405 

trees,  etc. — 
fruit- 
collections  of,  exhibited 346, 864 

apple 355*,  356*,  357*,  358*,  359*,  361, 418 

cherry 855*,  856 

fig 385 

grape-vines. .  345, 846. 356*.  378, 379, 380*,  381. 393, 405, 406*,  407*.  408*.  409*r410*.  411, 412, 413 

peach 355*.  357*,  359*,  301, 893, 418 

pear 355*.  356*.  357*,  358*,  360, 361*,  362*,  377, 393, 418 

ornamental  and  shade — 

collections  of,  exhibited   346, 364 

amacaria 405 

cedar,  Deodar 400 

conifers 402 

elm 309,402,412 

evergreens 348,362,363,364.400,402,405 

horse-chestnut 344,309,402 

linden 373,399 

magnolia , 348,363,404 

maple 373.399,412 

8  Japanese  varieties 373 

mulberry 412 

pawlonia 392, 399, 402 

plane  (sycamore) 399,402 

sequoia 400 

sycamore 899,402 

thorn 412 

vegetables,  kitchen  and  commercial — 

absinthe  (wormwood) 416, 417 

angelica 416 

artichokes 389,391,416,418 

asparagus 386,387,891 

beans 264, 268, 269. 270, 271, 273, 274, 275, 277, 278, 279, 282, 286, 391, 416, 418 

beets 38, 39, 48, 49, 50, 51, 53, 61, 115, 243, 247, 264, 268, 275, 282, 288, 416, 418 

Brussels  sprouts 416, 418 

cabbage 273,386,387,388,301,396,416.417,418 

varieties 887.388 

carrots 272,282,389,391,416,418 

cauliflower 273,386,887,391,896,410,418 

varieties 387 

oeleriac 416 
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HORTICULTURB—Coiitinaed. 
prodnct»— 

yegetablee,  kitchen  and  commercial-^ 

celery \ 391, 416, 417, 4U 

chards   388,381 

chicory 288,888,891,417,418 

commerce,  plants  of— 

absinthe  (wormwood) 418, 417 

angelica 416 

peppermint 416,417 

com,  maize  («m,  a2«o,  Agriculture) 418 

corn-salad 388 

cresses 888,391,418,486 

cucumbers ^ 91 

egg-plant 391 

endive 388,381 

garlic 416 

gherkins 391 

kohl-rabi 418 

leeks 381,416 

lettuce 388,391,894,417,418 

cos  391 

13  Tsrieties  named 388 

mushrooms * 389-881 

onions 273, 891, 418, 418 

parsley 391 

pease 263,268,273,275,277,378,282,391 

peppers 381 

peppermint 416,417 

potatoes  (400,  o^fo.  Agriculture) 388,389,391,396,404,418^418 

varieties 388^401 

6  Tarleties  named 388 

11  Tarieties  named 389 

8  varieties  named 404 

pumpkins 391,418,418 

radishes 386,391,396,418 

ssJad  plants 386,894,398^418 

celery 391,416,417,418 

chicory 288,388,891,417.418 

com-salad 888 

endive 388,381 

lettuce 388,391,804,417,418 

Swiss  chards 388,381 

water-cresses 388,391,418 

salsify 418 

spinach 881,416 

squashes 891,418 

tomatoes 391,886,418 

turnips 272,279,282,418 

water-cresses 388,391,418,438 

wormwood  (absinthe) 416,417 

Houdin,  poultry  («m  Agriculture:  live  stock). 
Howard,  James  &  Frederick  (Bedford,  England)— 
steam-cultivating  machinery- 
used  in  Australia  63 

Dannbian  principalities flS 

Denmark 8S 

Egypt 62 

France 82 

Germany 62 

Groat  Britain 62 

Greece 6! 

Hungary C 

India 83 

Italy !....."!.!.  6! 
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HowMd,  James  &  Frederick  (Bedford,  England)— 
8team>ciiltivatiiig  machinery- 
used  in  New  Zealand  ,. 62 

Portogal 02 

Russia 62 

Spain 62 

Sweden 32 

Switaeriand 62 

Turkey 62 

United  States 62 

cost  of  outfit 64 

farmers' engine,  illustration 68*.  69 

portable  engine  and  rear  windlass  for  roundabout  system,  illustration  75*,  76 

French  modiflci^on  of;  illustration 78* 

plow  and  subsoiler,  illustration 82, 83* 

double-action  steam-cultivator,  illustration 84* 

flexible  chain-harrow,  illustration 98* 

binding-reaper 123, 138 

sweep-rake  single- wheel  reaper,  illustration 146*,  147 

self-dumping  riding  horse-rake,  illustration 161*,  162 

system  of  adjusting  teeth,  illustration 162*,  168 

"Anglo-American"  horse-rake 162 

walking  hay-rake,  illustration 163*.  164 

hay-tedder,  illustration 166* 

Howe  Scale  Company  (Rutland,  Yt.),  scales  exhibited 7 

silvermcdal  awarded  8 

Hungary  (sm  Austria>Hungary:  provinces). 
Httningen  (Alsace,  G^ermany)— 
fishing  industry — 

fish-hatching  establishment 422, 423 

established  by  Napoleon  in 422, 423 

now  operated  by  Oerman  Government 423 

apparatus  for  retarding  hatching , 509 

Hunt  &.  Tawell  (Halstead,  England)— 

broadcast  seeding  barrow,  illustration 112*,  113 

root-cutter,  illustration 208, 209* 

toothed  knife  of;  illustration 209* 

Hnntingdon,  Earl  of  (England),  breeder  of  horses 334 

imported  Dutch  stallions 334 

Hnrtu,  F.  (Nangis,  France),  seeders  tested 102 

reaper  tested 142,148,149 

mower  tested 150 

Husk  (tee  Fish). 

Hydrangea  («es Horticulture :  products:  flowers). 

Ice-plant  («e0  Horticulture :  products:  flowers). 

Ide  {»ee  Fish). 

Ijo  river  (Finland)— 

fisheries 428 

salmon 428 

sik 498 

Ilex  (tee  Horticulture :  products :  flowers,  etc.). 

Illinois  (tee  United  States). 

India  (M0  France :  colonies;  alto,  Great  Britain:  colonies). 

•*Indian  whalebone,"  made  from  bufblo  horn 480 

India-rubber  plant  («««  Horticulture :  products:  flowers  etc.). 
INTERNATIONAL  EXHIBITIONS— 
OF  Paris.  1867— 

agricultural  exhibit- 
prize  for  grain-sorters 191 

fish  exhibit- 
aquaria 450,462 

crabs 469 

sOurus,  impossible  to  acclimate 462 
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INTERNATIONAL  EXHIBITIONS— Continned. 
OF  VXENXA,  1873— 

field-trials  of  agricultural  machinery  at  L^opoldatadt 13  nofe 

entries  of  mowers  and  reapers  from  United  States  ■ 13  note 

comx^etition  declined  by  Franco 13  note 

Germany  ISiute 

Great  Britain UnoU 

fish  exhibit — 

aquaria 462 

silurus,  impossible  to  acclimate 462 

OF  Philadblphia  (Centennial),  187tf— 
agricultural  exhibit — 

primit ive  instruments  shown  by  Brazil 16 

China 117 

Finland 16 

India 16,27,117 

Japan    16 

Java    16.117 

Siam 16 

Tunis 16 

graindrills 102,103' 

by  Australia 290,291 

building  provided  for    23 

fishing  tacklo 481 

OP  Paris,  1878— 

classification  of  exhibits  (see  Classification). 

field  trials  of  agricultural  machinery 9-15 

opposed  by  British  Commission 11,12,13 

declined  by  British  exhibitors 1«,  17,25,40.45,141,144,150 

of  harvesting  machinery,  at  Marmont,  July  22  and  25 13, 14, 120-166 

plows,  cultivators,  etc.,  at  Petit-Bonrg,  July  29  — 14, 16-53 

thrashing  machines,  etc.,  at  the  Esplanade  des  Invalides,  August  4 14, 175,233 

lawn-mowers,  on  the  Champ  de  Mars,  August  8 14, 156 

steam-plows,  etc.,  at  Gonesse,  August  12 14, 17,53 

Agricultural  Imflkhextb,  general  report  on,  by  Edward  H.  Kxight,  LL.  D.  .  1-256 

Agriculture,  general  report  on,  by  John  J.  Woodman . 257-299 

Horticulture,  general  report  on,  by  George  TV.  Campbell    343-418 

Live  Stock,  general  report  on,  by  Samuel  Dysart 301-341 

Pisciculture,  general  report  on,  by  Thomas  B.  Ferguson 41^535 

inadequate  participation  by  the  United  States 2a9, 263,  303, 325, 345, 421,  ^ 

buildings  of— 

none  for  agricultural  exhibition 120,250 

necessitated  special  buildings  erected  by  exhibitors 238 

Great  Britain IS 

Spain    286 

United  States 120 

for  live  stock  exhibition,  Esplanade  des  Invalides 303,333 

horticultural  exhibition   365,  370, 372, 373, 370,351 

of  the  city  of  Paris 354 

principality  of  Monaco    372 

P.  Carbonnicr's  buUding  for  aquaria  and  fish-cultur&l  appliances 421, 433, 462. 470-477 

ftresh-water  aquarium  of  the  Trocad^ro    .  449-465 

perspective  views 419*.  44** 

plans,  sections,  etc 450* 

methods  of  construction  and  management, fish  ccntainod  in,  etc  (see  France: 
Fish  and  Fish-culture :  aquaria,  above). 

Norwegian  annex  for  fisher}'  exhibition    478 

French  annex  for  oyster-cultural  exhibition  509 

grounds  of— 

hot  ready  at  the  opening  of  the  Exposition 346 

rapidly  cleared  and  planted 346 

planting  and  decoration  («ec,  also,  France:  horticulture) 346-365,383 

flowers,  ornamental  plants 347-354, 361, 370. 372, 393 

grass,  lawns,  turf  borders,  etc 346, 847, 350, 353, 355. 393.398 

trees,  shrubs 340,348,351,362,363,364,372.373,377 

trained  fruit  trees    3 j5*,  356*,  :57*,  358*,  350*.  360*,  361*.  362*,  383*.  377, 3W 
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OP  Paris,  1878— 
gronnda  uf— 
accessories — 

cascades 355 

fountains 348,351,352 

greenhoases 350, 381*  382*,  384* 

minor  buildings 348,350 

.railings 354 

n)ck-work 355 

statues 348, 351 

touts,  aunings 350 

vaaca 354 

Kuc  des  Nations,  Horal  decoration  of 354 

OP  Beblin,  1880— 

fish  culture 422 

;»8wich  (England) — 

agricultural  machinery  manufactured — 
plows — 

double-furrow 44*,  45*,  46 

three-furrow 47"*,  48* 

horse  hay- rakes 163 

thrash  ing  machines 1 72 

straw-burning  engines 181*,  182,183 

reland  {tee  Great  Britain). 

rlko,  a  Japanese  moUusk 443 

rto  («ee  Horticulture :  products:  flowers), 
singlass  {»ee  Fish). 

spa^  P.  (Douamencz,  Finistdre,  Franco),  sardines  in  oil 432 

inventor  of  "heterogeneous  hard  roe,"  bait  for  sar- 
dines  532,533 

TALY  (see,  also,  Arceria,  Grenoa,  Salerno, 

Brescia,  Piacenza,  Turin, 

Florence,  Rome,  Verona)— 

AOKICLLTUUE— 

[Note. — Machinery,  impl^mentt,  etc.,  used  in  agriculture  are  indexedunder  Machinery : 
agricultural,  below.] 

ancient  development  of 120, 121 

conditicnof 281,282 

extensive  fields  of  com  (maize) 93, 201 

fields  undivided  by  fences  or  hedges 93 

products — 

cereals 282 

production 282,296,297 

barley 282 

production 282,296,299 

'  *  celestial, ' '  acclimated  in  France 262 

com  (maize) • 282 

production 286,296,299 

millet 282 

production 282,296 

oats — 

production 299 

rye    28L' 

pitMluction 282,296 

wheat 282 

production 282,290,298,299 

esculent  vegetables 282 

production 282 

potatoes 2SZ 

production ..  282.299 

imports — 

cereals  282,297 

live  stock — 

asses  and  mules — 

number 282,304 

41  P  R— VOL.  5 
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ITALY— Continued.  * 

AOBICULTUBS— 

live  stock — 
cattlo — 

namber 282,3M 

-  used  for  working 17, 33, 314 

breed  rained  by  prolonged  ill  treatment 314 

boTses — 

number 282,364 

sbeep 3W,3S4 

namber - 282, 3M 

Merino 311 

Bwino— 

namber 282, 3M 

Neapolitan 325 

acclimated  and  interbied  in  England. 3S 

progenitor  of  the  Dcrksbire , 3S 

Pish  axd  FifiB-CuLXUKE— 

exhibit 443,478 

coral  fishery 437 

mannfactares — 

fishing  implements,  etc 40 

netsof  flax,  silk,  tweed,  tvine 443 

lisli  product 443 

tunny  oil {0 

preserved  in  oil 47S 

HOKTICCI LTURE— 

fruit- 
almonds,  exhibit  of 383,405 

apples,  exhibit  of 378,383,4M 

apricots,  exhibit  of 383 

figs,  exhibit  of 38 

filberts,  exhibit  of 405 

grapes,  exhibit  of 383,494 

cultivation 412 

methods  of  planting 412,413 

vines  grown  upon  trees    412 

along  with  farm  crops 412 

vines  attacked  by  the  phylloxera  vastatrix   413 

growers  of,  represented  at  international  congress  concernin:;  the  phylloxera,  at 

MontpelUer,  Franco 4tf 

lemons,  exhibit  of 383^46 

medlars,  exhibit  of 883 

melons,  exhibit  of 383 

oranges,  exhibit  of za,¥6 

peaches,  exhibit  of 375, 33 

pears,  exhibit  of 378,383 

plums,  exhibit  of 383,485 

quinces,  exhibit  of .• 33 

strawberries,  exhibit  of  374 

sold  in  Paris  markets 374 

walnuts,  exhibit  of 46 

vegetables — 

artichokes 38* 

Machinbby— 
agricultural — 
exhibited— 

classification ^ 

seed-drills IIJ 

steam-cultivating  apparatus 53,C 

imported  from  Great  Britain ' 

'thrashing-machines,  imported  from  Great  Britain ^^ 

Aeld  trials  of , ia,17,S3,lC 

plows ^' 
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ITALY— Oontinned. 
Machdibbt— 
agricnltnraJr- 

fleld  trials  of—  ^ 

seeders 102 

grain  and  fertilizer  drills 102 

Ivy  (fee  Hortioultore :  prodacts :  flowers,  etc.)* 

Jacobi,  stadent  of  piscicultare 421 

JaUien  (Is^re,  France) — 

agricultural  machinery  manufactured— 

wine-presses,  screw  and  hydraulic 230*,  231 

Jamin  (Bonrg-la-Beine,  Seine,  France),  horticultural  exhibit 364 

JAPAN  (see,  al*o,  Sumga,  Tokio)— 

FiSHINO  IXDUSTBT— 

exhil?it 443,480,481 

fish- 
sun-dried  443 

cod,  dried 448 

liver  oil 443 

iriko  (kind  of  moUusk) 443 

kin-yu  (acclimated  in  France) 470 

macou  (kind  of  salmon) 443 

oysters  preserved  in  shdtsion  (rice-brandy) 443 

salmon 443 

telescope-flsh  (acclimated  In  France) 470, 476 

fishing  apparatus,  utensils,  nets 443, 480, 481 

marine  plants 443 

Japan  lilies  (tee  Horticulture:  products:  flowers). 
Japonica  (Me Horticulture:  products:  flowers). 
Java  (eee  Netherlands:  East  India  Colonies). 

Jeffery  &  Blackstouu  (Stamford,  England),  hay-tedder  tested 160 

Jersey  («e«  Great  Britain:  Channel  Islands). 
Jersey  cattle  (ms  Agriculture :  live  stock). 
Johnston  Harvester  Company  (Brockport,  N.  Y.)— 
harvesters — 

gold  medal  awarded 8 

bindiog-reapers 123, 136, 137 

d jnamometrical  trials 134, 135 

illustration * 130* 

tests 141,142,143,144 

combined  mower  and  reaper  tested 142* 

mower  tested 160 

special  prize  of  a  Sevres  vase  (we  frontispieee) 140 

Jointer,  a  skim-colter  on  a  plow,  definition  of 26 

Joly,  Charles,  vice-president  of  the  Central  Horticultural  Society  of  France — 

commissioner  to  investigate  the  utilization  of  Paris  sewage  in  horticultural  operations  (1877) .         41 5 

acknowledgments  to 418 

Josse,  L.  P.  (Ormesson,  France),  fertilizer-sower  tested 102 

illustration 115*.  116 

Juniper  (tee  Horticulture:  products:  fiowers,  etc.). 
Jutland  (Denmark) — 
agriculture — 
live  stock — 

horses - 331,332 

Kii^ana  (Finland)— 
fishing  industry — 

fishing  utensils '- 430 

Kale  (tee  Agriculture:  products). 
Kejean,  ChAteau  de  (Finistdre,  France)- 
fishing  industry- 

oj^ster-oultoral  utensils .^ ^ 4oG 

Kelp-fish  (tee  Fish). 
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Kemi  Rivor  (Finland)— 

fisheries 428 

salmon 428 

sik. 428 

Kent(Ii:ngland)— 
agriculture^ 
live  stock — 

sheep 320 

•'Now  Kent" 820,823 

bred  in  Franco 320, 333,  S2( 

Kerm^lo  (\Iorbihan,  Franco) — 
Ashing  industry — 

oyster-cultural  hives 436 

Kerry  (Ireland)— 
agriculture — 

cattle  (see,  also,  Agriculture;  live  stock) ^ 311 

Khedive  of  Egjrpt  (see  Mohamed  Tcwfik). 

Kilo,  Kilogram  (=2.2046  pounds  avoirdupois),  definition  of  42  jmiCi 

Kilogrammeter,  French  dynamic  unit,  definition  of ilwtti 

King,  Miss  (Ireland),  exhibited  turkeys    327 

Kin-yu  (sec  Fish). 

Klipfisk,  cod  salted  and  dried 443,44<,447 

Knifer,  a  form  of  steam -grubber,  definition  (see,  also,  Machinery :  agricultural)  fiO,  a* 

KxiOHT,  Dr.  Edward  H.,  Honorary  Commissioner,  Member  of  tb«  International  Jury,  Class 76.         7 

REPOUT  ox   •'  AOUICULTUIIAL  IMPLEMENTS  " 1-2JS 

advocated  field  trials  of  agricultural  machinery 12 

appointed  upon  commission  for  conducting  field  trials Ij 

witnessed  tests  of  bindinir-reapers 131. 13.' 

member  of  committee  on  dynamometrical  tests  of  the  same 133 

witnessed  test  of  American  thrashing-machines,  Tiptrco  llall,  England,  I8.k> 171,173 

Knight,  Harold  E.  (Bellefontaine,  Ohio),  maple  sugar  and  sirup — 

silver  medal  awarded f 

Kohlrabi  («cc  Horticulture:  products:  vegetables). 

Koniga  maritiraa  variegata  (#C(j  Horticulture :  products:  fiowers). 

Kuhn*8  grain-drill,  c'-;hibited  by  the  Farmers'  Friend  Manufacturing  Company  (which  see). 

Kumo  River  (Finland;— 

fisheries 4:S,  42J 

salmon  425 

sik 42S 

leases  of,  by  the  state 4  8,0 

Kyloe  cattle  (see  Agriculture:  live  stock). 
Kymmeno  River  (Finland) — 

fisheries   tS 

salmon 428 

sold  in  Saint  Petersburg,  Russia 45 

sik    & 

La  Baumo  (Doubs,  France)— 

agricultural  machinery  manufactured— 

plows li 

Labor  (see  Operatives). 

Labrador  dncks  (see  Agriculture :  live  stock). 

Labrador,  Gulf  of— 

fishing  industry 52^ » 

co<l    525,3 

La  Calle  (Constantino,  Algeria) — 
fishing  industry — 

coral 4? 

fish   tfi 

sardines,  preserved  in  oil ♦> 

coral  boats  and  implements 0 

"  History  of  La  Calle,"  book  by  M.  Ferand,  refcrreil  to   437  w* 

Lacaze-l>uthlcr8  (Franco),  book  on  the  'Natural  History  of  Coral,"  etc.,  referred  to. 437  a* 

Lailislas-G abler.  (i5uda-Pcst,  Hungary),  plows  tested li 


INDEX.  645 

l*ago. 
Ladoga,  Lake  (Finland) — 

flahnrieaof... 420 

aalmou 420,428 

sold,  froeh,  in  Saint  Peterabnrj;,  Russia 428 

seals 429 

LadoQcette,  E.  de,  Baron,  Deputy  of  Franco,  Member  of  tbo  Jury.  Clans  70 7 

La  Fl^he  poultry  (tee  Agriculture:  live  stock). 
La  Fosse  (Isle  de  NoirmaEutior,  yend6o,  France) — 
fishing  industry — 

nets  for  fish  and  shrimps  manufactured 431 

Lake  Bour^et^  Lake  Constance,  Lake  Lado;;a,  etc.  {»ee  Bonrget,  Constance,  etc.). 

LalUor,  J.  E.  (Soiasons,  France),  harvester 148, 140 

Lamprey  (see  Fish). 

Laugeais  (Indre-et-Loire,  France)— 

agricultural  machinery  manufacturoil— 

vineyard  barrows 210*,  220 

horse-hoes 210*,  220 

Land,  agricultural,  tenure  of—  • 

in  Austria-Hungary _ 275 

France 206,267 

Great  Britain 274 

Greece 280 

Sweden ^ 284 

Languedoo  (France)— 
agriculture- 
implements  and  methods 10 

live  stock — 

sheep : ' 324 

Langnedocienne  sheep  (see  Agriculture:  live  stock). 
XArkspur  (M0  Horticulture :  products:  flowers). 
La  Teste  (Gironde,  France)— 
fltfbing  industry — 

oysters 436 

oyster-cultural  establishments  436, 486 

productions 434,435 

implements  and  utensils 434,435,436 

collectors 434 

Laoraguaise  sheep  (ue  Agriculture:  livestock). 
Laurocerasns  (<ee  Horticulture:  products:  flowers). 
Laurus  («M  Horticulture:  products:  flowers,  etc.). 
Lausanne  (Switzerland) — 

horticulture —  » 

grapes 412,413 

Lavalard,E.  (France),  Member  of  the  Jury,  Class  76 7 

Lavaret  (»ee  Fish). 

Lecaron,  A.  (France),  horticultural  exhibits 350 

Lecldre,  L.  (Rouen,  France),  seeder  tested 102 

reaper  tested 142 

Lecouteux  (France),  Professor  at  the  Institut  Agronomiquo,  Member  of  the  Jury,  Class  70 7 

Leeds  (England)— 

agricultural  machinery  manufactured— 

steam-cultivating  tackle 53, 55, 60-58, 01, 63-60, 65* 

operatives  employed  and  i-ato  of  production  at  tbe  works  of  John  Fowler  &  Co 62 

engine 66*,  67 

rope-jiorter 67*,  68 

engine  with  two  win(liD;;-drums    70* 

movable  headland  anchor 71* 

windlass,  roundabout  system 74*,  75 

anchor,  roundabout  system 74*,  75, 76 

steam-plow  17 

6-fuiTow  balance- plow 81*,  82 

3-furrrow  bulanee-plow 82 

grubbi'r  ("knifer") 60,83* 

harrow 80* 

roller 87* 
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Leeds  (England)— 

agricultural  machinery  mannfuctured — 
steam-plow — 

turning  cultivator W',85 

harrow 85,88' 

harrow  and  seeder  combined  ..  83^87* 

disking  machine 8f 

draining  plow  ^ 

reclamation  plow ffl,8^ 

Leeks  («ee  Horticulture :  products:  vegetables). 
Leguminous  plants  {tee  Agriculture:  products). 
Leicestershire  (England) — 
agriculture- 
live  stock — 

sheep 320,322,323,324,3(9 

bred  in  France 322,30 

UnitedStates 823 

Leigh  (England)— 

agricultural  machinery  manufactured — 

harrows,  with  handles W 

chain ^  S? 

clod-crashers IW 

reapers Ml 

mowers .• 19) 

lawn 15i 

horse  hay-rakes 161 

straw-cutters 281 

kibblers 2M,!8» 

root-cutters... 218* 

Lemaire,  Auger,  &,  Amiot  (Bresles,  France),  plows  tested U 

Lemoine,  V.  (Franco),  horticultural  exhibit '. 370 

Lemons  («M  Horticulture :  products:  fruits). 
Lentils  {see  Agriculture:  products). 
L6opoldstadt  (Austria)— 

field  trials  of  i^ricultural  machinery  shown  at  Vienna  Exposition  held  at,  July  9, 1873 IZmett 

Leroy,  Andr6  (Angers,  France),  exhibits  of  trees,  shrubs,  etc 3M 

Leroy,  Louis  (Angers,  Frasce),  horticultural  exhibit 3Q 

Lettuce  {eee  Horticulture :  products :  vegetables). 

L6v6que&Fils  (Ivry, Seine, France),  horticultural  exhibit 3M 

Lhuillier  (Djjon,  France),  riding  horse-rake,  illustration Id* 

Liaucourt  (Oise,  France)— 

agricultural  machinety  manufactured — 

plows i:,» 

Brabant  double 17, 31*.  32*,  33 

mole  (sous-sol) M^  3? 

clearing  (d^boiseuse) & 

bisoc 17,45* 

toume^>reiUe 28»,25 

trisoo 4? 

quartresoc 17, 4«».  fl 

leveling  implement  (5  plows) 48*,  4J 

draining    IT 

stubble IT 

ditching 17 

beet-root  pullers '. 51*.  ST 

grain-drills Idl 

horse-hoes vr 

Libby,  Mclfeal,  Sc  Libby  (Chicago,  HI.),  canned  salmon 4* 

awarded  gold  medal 4tf 

Ligustrum  («M  Horticulture:  products:  flowers). 

Lilpop,  Bau,  &  LoBW^istein  (Warsaw,  Russia),  reapers  tested M! 

Limousin  (France) — 
agriculture- 
live  stock — 

cattle 31* 

both  sexes  used  for  labor,  to  exclusion  of  horses,  mules,  etc SI? 
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LimoQsen  (Fnnoe) — 
agricaltare— 
live  stock — 
cattlo— 

ftwaided  grand  prize  for  draft-cattle  by  the  Agrlcnltaral  Society  of  France —         317 

horses 33d 

said  to  be  descended  from  Arabian  chargers  captured  by  Charles  Martel  from 

the  Saracens  (A.  D.  732) 339 

swine 325,326 

Lincoln  (England) — 

agrionltnral  machinery  manufactured — 

potato-diggers 50* 

potato-assorters » 207* 

grain-screens 189*-191 

thrashers 173, 175*.  177*,  178* 

straw-boming  portable  engines 182*.  183 

Lincolnshire  (England)— 
agriculture-— 
live  stock- 
horses  (cart-horses) 834,835,336,337 

bred  from  Dutch  horses 334,335 

the  ••brewers' horses"  of  London 335 

great  size  and  strength 335 

sheep 823,324,340 

bred  in  Euroi>e 324 

swine 325 

bT«d  in  the  United  States 325 

Ling  («ee  Fish). 

Linseed  («e0  Agriculture:  products). 

Limaie.  C.  (F6oamp,  France),  harvester 148,140 

Linden  (Me  Horticulture:  products:  trees). 

Liot  (Rouen,  France),  harvester 147-149 

Liasa  (Dalmatia,  Austria)— 
fishing  industry — 

preserved  fish 424 

Lister  (Norway)—  . 
fishing  industry — 

fishing  boats 502* 

used  as  pilot-boats 602 

LIVE  STOCK— 

INOTE. — Live  ttoek  %»  indexed  collectively  under  the  title  A  gdculture :  live  stock,  and  in  detaU 
under  the  HUee  qf  the  producing  countriee,  viz  : 
Arabia,  Germany,  Roumania, 

Argentine  Bepublic,  Great  Britain,  etc..  Russia  (with  Finland), 

Austria- Hungary,  Greece,  Spain, 

Barbary,  Italy,  Sweden, 

Belgium,  Netherlands,  Switzerland, 

China,  Norway,  Syria, 

Denmark,  Persia,  United  States.^ 

France  (with  Algeria),  Portugal, 

Rkpobtox  "LivB  Stock,"  by  Samuel  Dypart 301-341 

Lloyd,  Supple,  4&  Walton  (Philadelphia^  Pa.),  lawn-mower 156,365 

Loach  (tesFish). 

Lobelia  (fee  Horticulture :  products:  flowers). 
Lobster  («ee  Fish). 

Locomobile,  locomotive,  agricultural  («ee  Machinery :  agricultural). 
LofToden  (Norway) — 
fishing  industry — 
fish- 
cod 502 

preserved  fish 447,448 

fishing  boats 502* 

Logologo  (see  Fish). 
Lomp  (Me  Fish). 


G48  INDEX. 

London  (England) — 

agricultural  machinery,  manofac  tared— 

reapers. « 141 

mowers 150 

fishing  industry — 

fish 441 

cooked,  in  tins,  ready  for  use 441 

preserved 441,442 

in  refrigerating  apparatus 44! 

salmon - 434 

spougcs,  trade  in .       431 

isinglass 442 

trade  in  lorral  food  for  (  sh,  collected  from  the  mud-banks  of  tUo  Thames 475 

horses- 
brewers*  horses  of  Lincolnshim  breed  J35 

said  to  l>e  tbelargesfcint-o  world 335 

omnibus  horses  fed  on  crushed  grain 204 

horticulture— 

iiowers,  ferns,  greenhouse  plants,  etc.,  exhibiled  at  Versailles  (August.  1878),  lists  of 402-404 

London  (England)  Farmers*  Club  promoted  feeding  of  kale  to  sheep 273 

Long-horn  cattle  (see  Agriculture :  live  stock). 
Loug-tsing-ya  {see  Fish). 

Longworth,  Nicholas  (Cincinnati,  Ohio),  grax>e8  cultivated  by 411 

Lonqn^ty  &  Co.  (Boulugne-sor-^er,  France)  furnished  Portland  cement  for  the  aquarium  at  the 

Trocad^ro 452 

L'Orient  (Morbihan,  France) — 
fishing  industry — 

oyster-cultural  apparatus 434 

prod  .  ctions 4M 

utensils * 4M 

maritime  fisheries KT 

sardines STl 

Lote  (see  Fish). 

Lotto  (tiee  Fish). 

Lowcock  &  BaiT  (Shrewsbury,  England) — 

two- wheeled  i)low,  illustration 23*.  24 

clod-crusher,  illustration W 

mower  cnlci'e<l  for  test,  but  withdrawn 13 

straw-cutters 200 

safety  lever 2tt 

Lower  Austria  (tee  Austrio-IIungary :  provinces). 

L  Jzier,  secretary  of  the  Mutual  Aid  Society  of  the  Market  Gardeners  of  the  Seine  (France) — 

commissioner  to  investigate  the  utilization  of  Paris  sewage  in  bor.  icol  lural  operations  ( 1877) .        415 
Lundfiord  (Norway) — 
fishing  iudustry — 

herrin;:-fishing  boat ,,, ,.. 4IW 

Lyons  (Bbdne,  France) — 

agricultural  machinery  manuf;ictarpd — 

apple-pressM 227*,  228 

Mabille  Frdres,  £.  ( Amboise,  France),  grape-mill,  illustration 223*,  £4 

cider  and  oil-press,  illustration 2SS*,SK 

Macaroni  (see  Agriculture:  manufactures). 
McCloud  Kiver,  California- 
fishing  industry- 
salmon  eggs  from,  used  to  stock  rivers  of  France  i3* 

McCormick,  Cyrus  H.  (Chicago,  111.) — 

binding-reaper  tested 12^1^ 

grand  prize  awarded 8,1:5 

gold  medal  of  the  Eoyal  Agricultural  Society  awarded,  at  trials  at  Bristol,  England, 

SepUmber,  1878 i:> 

illustrations  of 124*,  126* 

dynamometrical  trials  of 134,13$ 

special  prize  of  a  SAvres  vase  (seefrontitpieee) 14* 

made  officer  of  the  Legion  of  Honor 140  mt» 
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sConnick,  Cyras  H,  (Chicago,  111.)— 

elected  corresponding  member  of  the  Academy  of  Sciences,  Institute  of  France 140  note 

mower 150 

icedon,N.  Y. — 
agricultorol  macliincry  monafactiired — 

grain-drill  8,105 

horse  bay-rakes  161,163 

iCHINERY  (including  tools,' implements,  appliances,  processes) — 

AOBICULTUBAL— 

c]a8siflcationofexbibits(GroQp  Vm,  ClassTO) 2,10 

ambiguity  in 10,11,25 

Rbpoiit  on  "  Agkicultubal  Implements,**  by  Edwabd  n.  Knight,  LL.  D 1-256 

exhibits  and  manufactures — 

plows 16-52 

local  differences  in  construction ^ 16, 18, 10 

classification 18 

single  plows 10-28 

wooden  mold-board — French 20* 

chanue  k  chaine — French 20* 

with  avant-train— Fi*ench 20*,  21 

Brabant  simple— French 21*,  22*,  23 

one- wheele<l— French 22*.  23 

two- wheeled,  with  Jointer— French  23*,24 

two-wheeled— En<;]i8h      23*,24 

revolving;  mold-board — English    24*,  25 

"bridle"  pattern,  wheel— English 24* 

Michigan  rod-beam — American 25*.  26 

movable  point— French 25*,  26, 27 

monosoc — French   26*,  27 

iron- beam  **  swing  "-American 26*,  27, 28 

oenter-levcr— American 27*.  28 

Beeso  combination— American 28* 

turning  mold-board  plows - 28-33 

shifting  socket-picco 29* 

toume-oreillo  (charruo  Wasso)- French 28*,  29*,  30* 

hillside— American  —         30* 

turn- wrest— English 31 

Brabant  double— French 31*,  32 

with  skim-colter — French  — 31* 

subsoil-talons— French 32*,33 

skim-share- French 32*,33* 

•ubsoilplows 34-36 

subsoiler— French 3 1* ,  35* 

Brabant  Rubsoiler— French 34* 

scarifier- French 34,35* 

draining  plows 36-38 

mole-plow— French 36*,  37* 

drainer— French 37* 

trenching— French   37*,  38 

ditching-machine— American 38 

ridging  plows 38,39 

French 38* 

clearing  plows 39 

debolseuse— French 39* 

sulky-plows 39 

Gilpin — American    40* 

gang-plows 39^0 

bisoc— French 41*  43, 44*,  45* 

Deero— American 43*,  44 

double-furrow— Enjllish  45*,  46*,  47 

bisoc  double — French    46*,  47 

trisoc — French 47* 

three-furrow — English , 47*,  48* 

5-plow  leveling  implement— French  48*,  49 
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Agbiculturai^- 

exhibits  and  maDoiiictures — 
plows— 

olassiflcation — 

root-diKgen 4^-63 

potata4iggeT8 49^82* 

simple  effet— French 4»»,«l 

doable  effetr-Frenoh 50* 

English 50* 

American 50,51* 

beet-root  puUcr— French 51*,  52* 

digger— French 52* 

steam-cnltiTating  apparatus 53-0 

traveling  engine  system  unsnccessfhl 8 

direct  (donbio  engine)  system — ^English G2,  (3-0 

cost  of  equipment— English 03,  M 

installation  of— English 65* 

plowing  engines — ^English .* «• 

rope-porters — English «7* 

locomotives  (nsed  in  pairs) — EngUnh 07*, 68,® 

farmers' engines  (for  ull  purposes) — English 66*,© 

single-en^no  and  opposite-headland  anchor  system — English 02, 63,  GB>71 

installation  of— English 70* 

cost  of  equipment — English 70,71 

engines  with  2  winding-dmms— English 70*,7l 

headland  anchor— English 71* 

roundabout  system 02,63,71-0 

installation  of— English 72, 73*,  74, 75 

cost  of  equipment — English ^ 76^77 

agricultural  locomotive  engine — English 71, 72*,  74, 75 

windlass— English 74*.  75 

anchor— English 74*.  75, 76 

portable  engine  and  rear  windlass — English 75*,  76 

with  detatched  windlass — English... 7<^ 

combined  engine  and  windlass — English 7fl;77* 

self-acting  and  so  If -moving  anchor — English 77* 

locomobile  and  tackle — French 78* 

locomobile  (for  all  purposes),  with  detached  windlass — French 78;7>* 

installation  of— French » 

implements 61-0 

balance-plows,  C-furrow — English 8l*,82 

3-furrow— English 8!* 

plow  and  subsoilcr — English 82, 8J* 

grubber  (**knifer")— English 60,8? 

double-action  steam-cultivator— English gj,gl» 

turning  cultivator— English 84*,  O 

turning  harrow— English 85,86* 

steam -harro w— English » 

harrow  and  seeder  combined— English 85,87* 

steam-roller— English 87* 

disking  machine— English 88* 

draining  plow — ^En;:lish 88* 

reclamation  plow — ^English 88, 8V 

cultivators 9M4 

horse-hoes— French iM)*,  91' 

extirpateur— French SI* 

lever-cultivator— English 91-K* 

8cariflcateur>extirpateur— French ^ a? 

•  •  Peerless  "  cultivator— American 82,98*.M 

5-tine  horse-hoe  and  grubber— Englisli 83*,  M 

harrows. J»>«? 

dexible— French gS'.U 

with  handles— English 96* 

chain— English 87*,  96* 
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lACHXNERY— Continned. 

AOBICULTURAI/— 

exhibita  and  maniifiEMstiires— 
harrows — 

with  rotating  spiked  rollers— Norwegian 08 

cutler-iUsks — American 98 

land-rollers 90-101 

clod-omshers— English 99*,  100* 

crosskOl— French lOOMOl 

clod-crasher -and  compressor — French —       101* 

seeding  and  sowing  machines 102-119 

grain^lrills 102-111 

French 103*.  104, 105, 106, 107*,  109 

English 104*,  108*,  109 

American 105*.  106*.  107, 108* 

tnznip  and  beet  seed  drillr-English 109*,  110 

grain  and  seed  drill— French 110*,  111 

broadcast-sowers 111-114 

seeder— English •• Ill* 

seed-so wer— Danish Ill*,  112* 

seeding  barrow— English 112*,  113 

Swedish 113 

broadcasting  plato  (attached  to  drills) — French 113* 

centrifagal  hand-seeder- French 113*,  114 

fertilizer-sowers 114-110 

combined  drill  and  foitilizer — American 114* 

French 116*,  110 

combined  beet-seed  and  fertilizer  drill — English 115*,  110 

beet-seed  planter  (attached  to  drills) — English 116* 

single-row  planters  and  seeders 11 7-119 

cnp-feed , 117* 

bmsh- wheel  feed 117* 

ProTen9al  plow-drill — ^French 117* 

seed-drills— Italian 118 

]»yonnear  (marker) — French 118* 

seed-planters  118*,  119* 

hand  seed-drill ^ 119* 

harresting-maohines.  120-1G6 

binding-reapers 123, 140 

wire-binders— American 123, 124*.  125, 126*,  127, 128, 129, 130*,  131, 132*,  134, 135 

string-binders— American 123, 134, 135, 136*,  137 

wire-binders— English    123,138 

strin  g-binders— En  glish 123, 1 37 

wire-binders— French 123, 138 

hand-bands— French 138* 

antomatio  tie— French 139* 

reapers .• 141-140 

single- wheel  sweeprako— American 142*,  143*,  144 

"Progress"  self-rake^-Bngllsh 144, 145*,  146 

sweep-rake  single-wheel— English 346*,  147 

droppei^-French .* 147*,  149 

single-horse— American 149* 

mowers 150-155 

"New  Champion  "—American 150*.  161*,  152*.  154 

one-horse— American 152*,  154 

"New  Buckeye  "—American 163*.  154, 155 

"Eagle"— American 153*,  154, 165 

"Paragon"— English 154*,  155 

"  La  Fran9ai8e"— French 155* 

lawn-mowers 166 

steam-reaper— English 157, 158*,  159 

horse-rakes 160-166 

French 160* 

English 160,161* 

riding— French 161 


* 
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MACHINEBY-CoiitiiiQed. 

AOOICULTUBAL— 

exhibits  and  manafactorcs — 
harveAting-machinea— 
horse-rakcs — 

aelf-dumpiitg.  riding— Engiiah ICIMC* 

Wiilking — English MO* 

turning — English 163*,  l&t 

roversiblo— French 104* 

Hullingswuilb — American 164,  ICS" 

self-dumping — American 1(S 

bay-tiHldortt — I-'ivncb 163, 166* 

English 166* 

horse-powers ) 167-170 

one-bomo.  overhead — Fix«nch 167*,  16B 

vertical,  overbead-roxl — Frinch  168*,  16B 

overhead  columnar,  v.ii h  bund- w lieol— French 108*,  168, 170 

ground-rod — French 169*,  170 

thrashing-machines 171-184 

band-thrasber — French 172*.  173 

ono-borse  power — French 172*,  173 

portable  thrasher,  mounted  borse-pov^-cr — French 173, 174* 

first-class  thrasher— English 173,175* 

American 171, 175 

oblique-slotted  beater — French .     175, 176* 

band-cutting  and  self- feeding— English  176»,177 

antomatic  feeder—English 177*,  178* 

straw-clevators— English 178. 179»,  180*,  181, 182 

straw-buining  engines — English 181*,  182*,  183 

huUer  for  clover,  lucem,  etc. — French 183*,  164 

grain-cleaners 185-lM 

necessity  of,  in  France lO 

classification 185. 186 

blast  and  aspirators 188, 187 

aspirating  winnower — ^French 186i,  187* 

graduated  sieve 187-189 

cleaner  and  separator— English    187, 188*,  18» 

adjustable  cylindrical  sieve 189-191 

screen,  with  stone-separator- English  IW*,  190* 

perfarat4r<l  and  dented  plates     191-196 

nddle-sortcr — French 191*,  192 

grain-sorter  (trieur)— French    192, 193*.  194*.  195*.  187 

barley -sorter  for  breweries — French 195* 

sifllng-soiling-separator— Ficuch 196*,197 

percussion 196,199 

stone-clearer— French 198*,199 

aspirating — French 199* 

straw-cutters 200-282 

English 20a*,201 

furze^ntters— English  201,282 

grain-crushers .'. 203,316 

aplatissour  (flattcner)— Frenc'a    203* 

crusher  for  beans,  pease,  etc. — English    204* 

kibbler  for  oats,  beans,  etc.— English 201*,  295 

oil-cake  breaker-English aoi* 

root- washers,  cutters,  pulpers 206-211 

washers— Fi-encb 206*.2i>7 

potnto-assorter — English 207^ 

cutters — French 207,  *208*,  211* 

English 208, 209*,  210* 

shredders— English 209,210* 

food-cooking  apparatus    212-215 

portable— French 212* 

agricultnml  caldron — French    212,213' 

lioilcr — French  213*,  214 

steam  apparatus— English 214*.  215 
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MACHINERY— Continued. 

AORICULTURAI^ 

exhibits  and  mnnafocturcA— 

vineyard  i  mplemonU 21C-220 

plows— French 210*.  217*  218 

ddchaossease^Freuch 218*,  217 

rechau»8eu»6— French 217* 

for  hilly  ground — French 217* 

double  mold-board — French 218* 

biaoc — French 218* 

Durgundiau — French 21D* 

horscboi-— French 210*, 220 

harrow— French 210*.  220 

scraper  and  rake — French 220* 

6grappoirs 221-224 

grape  crushing  and  stalking  machine — French rj I *.  222*,  223 

graiHJ-cnisher,  hand — French 223*.  224 

grape-mill— French 223*,224 

must  and  wine  heater — American 224 

wine,  cider,  and  oil  presses 225-234 

screw  cider  or  oil  press,  portoble^French 226*,  220 

constant  movement — French 220* 

three-spei^d  mechanism — French 227* 

lover  diflbn>ntial  press — French. . ! 227*,  228 

wine  and  cider  press — French. 228* 

hydraulic  press— French 228, 229* 

oil- French 229*,  230 

combined  screw  and  hydraulic  press — French 230*,  231 

wiiio  r.nd  ci<UT—  French 231*,  232 

wine  and  cider  hand  press— French 232*,  233 

toggle  press— French 232*,  233 

c4iisaon,  tampon,  and  barrel  for^-French     233*,  234 

baling-presses 235-238 

hay-prc88cs — American 235 

trossingpress — French 236*.  237« 

forage-press— French 237, 238* 

ration-press— French 238* 

hedge-clipping  machines — English 230*,  240 

electric  light,  for  field  work  at  night— French 241*.  242 

silos,  for  storing  maize  and  fodder— French 243-254, 247*,  248*.  2r>0* 

American 248, 250, 251, 254 

ensilage-cutter— American 249 

engines — 

not  reportetl  upon  by  jury  on  agricultural  machinery  107, 184 

for  steam-plowing,  etc.  («e«  steam-cultivating  appnratus,  above). 

locomobile  for  general  form  work — French 78*,  173 

English 173 

Rl  raw-burning  agricultnral  engines — English     181*,  182*,  183 

field  tri:;ls  of  machinery  exhibite<l 0-15 

opposed  by  Biitish  Commission. 11. 12, 13 

declined  by  British  exhibitors 13, 17, 25,40,45, 141, 144, 150 

of  harvest  ing  machinerj-,  at  Marmont.,  July  22  r.nd  2 j 13, 14, 120-160 

comi)etitors 123, 141, 142, 150, 157,  ICO 

map  of  field 121M41 

oinding-reapcrs 122, 123-140 

reapers 141-140 

steam-reapers l.'»7-159 

mowers 15(^155 

horso-mkes,  hay-tedders,  etc 100-166 

of  plows,  cultivatoni,  etc.,  at  Petit-Bourg,  July  29 .14, 16-52 

competitors 1 7, 18, 68, 1 02 

mapof  field 16* 

horse  and  hand  plows 16-62 

steam  plows  and  cultivators 17, 53 

seeding  and  sowing  machines 102 
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MACHINEBY— Continved. 

AOBICULTUBAI^— 

field  taiaU  of  machinery  exhibited — 

of  thrashiiig  machines,  hay-presses,  etc.,  at  the  Esplanade  des  Invalldes,  Aa- 

gust  4 14,175,235 

competitors 175 

of  lawn-mowers,  on  the  Champ  de  Mars,  AngnstS lilS6 

of  steam  plows  and  cultivators,  Gtonesse,  August  12 14, 17,  S3 

EXOINBS— 

pumping-engines  for  irrigating  fields 414, 41E 

aerating  water  in  aquaria,  reservoirs,  etc 451*,  452* 

Tkxtilr— 

manufacturing  fishing  nets 430, 441, 445 

MoMurray,  Louis,  &,  Co.  (Baltimort),  Md.),  oysters  in  cans 449 

awarded  gold  medal 449 

Mackerel  {9ee  Fish). 

Macon,  a  Japaoeso  species  of  salmon  (see,  alto.  Fish) 443 

Maoropods  («m  Fish). 
Madrepores  (sm  Fish). 

Magnan,L.  (Aix-en-Provence,  France),  plow-drill,  illustration UT* 

Magnolia  (MS  norticulture :  products:  trees). 
Maine  («m  United  States). 
Maine,  Province  of  (Normandy,  France) — 
agriculture- 
live  stock — 

Peroheron  horses  (originally  finom  Le  Perche) 338, 339 

bred  in  United  States 338 

used  in  omnibuses,  etc.,  in  Paris 338,339 

Maine-Simon  (Charente-Inf6rieure,  France)— 

fishing  industry—  ^ 

oysters 436 

Maison-Alfort  (Seine,  France)— 

agricultural  machinery  manufactured — 

grain-drills — ^  — 109 

Maize  (tee  Agriculture:  products:  corn;  al»o,  Horticulture:  products:  com). 
Maldon  (England)— 

agricultural  machinery  manufactured — 

oats  and  beans  kibblers 2o4*,2ft5 

root-shredders 208, 210* 

Maldon  Iron  Works  (Maldon,  England),  Biddeirs  oats  and  beans  kibbler,  illastration 204\ !05 

root-shredder,  illustration 209*,210 

Malt  (tee  Agriculture:  manufactures). 
Manche  (department  of  Xormandy,  France) — 
agriculture- 
cattle 314,315 

fisheries _ 431 

Manchester  (England)— 

agricultural  machinery  manufactured — 

mowers 150 

reajKjrs 141 

meat,  etc.,  preserved  in  glass  441 

Manetti  (see  Horticulture :  products :  flowers,  cto.). 
Mangold  wurzcl  (see  Agriculture:  products). 

Mannequin  (Troyes,  Franco),  wine  and  cidor  press,  hydraulic,  illustration 228, 229* 

oil-press,  hydraulic,  illustration 229*,  234 

Manois  (Haute-Mame,  France) — 

agricultural  machinery  manufactured — 

plows \i 

Maple  («M  Horticulture:  products:  trees). 
Marchais  (Gironde,  France) — 
fishing  industry- 
oysters 433 

Marchienne-au-Pont  (Belgium)— 
fishing  industry — 

rods  and  utensils ^ 

preserved  fish 45 
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Mar^chaox  (Montmorillon,  France),  plows  tested 18 

Marennes  (Oharente-Inf^rieore,  France) — 
fishing  indastry — 

oysters .• 433 

Margaritana  (§m  Fish). 

Kargottin,  J.,  fils  (Bonrg-la-Reine,  Seine,  France)— 

liorticoltaral  exhibit 364 

grapes "...         370 

Margottin,  pdre  (Boorg-la-Reine,  Seine,  France)— 

.liorticoltural  exhibit 3G4 

Marigold  (MS Horticulture :  products:  flowers). 

MariDO-Tardioli  (Arceria,  Italy),  seeder  tested ;. 102 

Markt  &  Co.  (New  York  City)— 

horse  hay-rake 161 

bronze  medal  awarded  8 

tested 160 

self-il  ischarging  apparatus 161 

lawn-mowers 365 

Marl  {»ee  Agriculture:  fertilizers). 
Marmonier,  F.,  fils  (Lyons,  France) — 

apple-press  lever,  differential,  illustration .- 227*,  228 

three-speed  mechanism  of,  illustration  227* 

Marmont  (Seine-et-Mame,  France) — 

field  trials  of  agriculturol  machinery  shown  at  the  Exposition,  July  22  and  25, 1878 13, 14 

map  of  the  trial  grounds  120*,  121, 144, 150 

harvesting-machinery  tiials,  July  22 121, 122 

bindingreapers 123,131-133,139,140 

reaping-machines 131-134 

mowers    150 

horse  hay- jakes,  tedders,  etc  160,104 

steam-reapers 157-159 

dynamo  metrical  tests,  July  25 134, 135, 143, 150 

bindingreapers 183,134,135 

reaping-machines 134, 135, 143 

mowers 134,135,150 

Marot  Aln6,  J.  (Niort,  France)— 

grain-sorter  (tdeur),  illustration 192, 103*-196, 197, 199 

prizes  received  by 192 

dented  plates  of,  illustration 194* 

dented  and  perforated  platen  of,  illustration 195* 

barley-sorter  for  breweries,  illustration 195*,  196 

Marshall,  Sons.  Sc  Co.  (Qainsborongh,  £n;:land) — 

band-cutting  and  self-feeding  thrashing-machine,  illustration 176*,  177 

straw-stacker 178-182 

rigged  for  use,  iUustratioii I79* 

folded,  illustration 170* 

Marseilles  (Bouches-du-Rh6ne,  France)— 
horticulture- 
fruits 878 

pears 378 

grapes 379 

destruction  of,  by  the  phylloxera 408,410 

fishing  industry — 

utensils  manufactured 431 

hooks 431 

aquatic  collections,  publications,  etc 436 

coral  listing  on  coasts  of  Alp^eria  forii.erly  a  monopoly  of  citizens  of  Marseilles 437 

tunny  fishery,  with  mand raques 535 

Martel,  Charles,  said  to  have  captured  Arabian  horses  from  the  Saracens  (A.  D.  732),  whence  the 

French  Limousin  breed 339 

Martigues  (France)— 
fishing  industry — 

tunny  fishery,  with  mandraques -  —. — 535 

Martinique  (tee  France:  colonies). 
Maryland  (»ee  United  States). 
Massachusetts  {»ee  United  States) 
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Mast,  Foos,  &  Co.  (Springflold,  Obio) ,  la\rii-mowew 3S 

Mauchamp  sheep  («m  Agriculture :  live  stock). 
Mayotto  (see  Franco:  colonics). 
Meadville,  Pa. — 

Rgrictiltural  machinery  manufactared — 

hay-loatlerrt 8,160 

Meditermneun  Sea — 
fish  nnd  fisheries — 

coral 437,4M 

mackerel •IS) 

madraques  (nets)  used  in  capturing 4Sa*,  534, 535 

sardines  527,532 

seines  used  in  capturing 533 

sponges   : 430, 437, 438 

tunny 534 

culleotion  of  sea-plants  and  salts  from 438 

Medlars  («ee  Horticulture:  products:  fruits). 
Meixmoron  do  Dombasle  (Nancy,  Franco) — 

plowstcstcd 18,40 

plow  mounted  with  avaut-train,  illustration 20*, 21 

two- wheeled  single  plow,  illustration K*,27 

tonme-oreillo  plow,  illustration 59* 

charm  sous-sol  (moltyplow),  illustration 30* 

draining-plow 37* 

gang-plows  tested 40-44 

awarded  special  prize  of  a  SdvTcs  vase  (<e«/ronftjpt«c«)    140 

bisoc,  illustration,  tests 41*-44 

horse-hoe,  illustration 90,01* 

grape-crusher,  illustration 223*,~4 

Melbourne  (Victoria,  Australia) — 
fishing  industry — 

collcctifin  of  Australian  fish  (43  varieties  named) 442,443 

Melons  (M0  Horticulture :  products:  fruits). 
Menhaden  (gee  Fish). 

Ml  rchines  (Mense,  France),  use  of  fertilizers  in  farming 114, 115 

Merino  sheep  (aee  Agricclture :  live  stock). 

Mesembryanthemum  crystcUinum  (tee  Horticulture :  products :  flowers,  etc). 

Meter  ( =  39.37070  inches),  definition  of 42  iw<« 

Metis-merino  sheep  (8ee  Agriculture :  live  stock). 

Meugniot  Ai^jd  (Dy on,  France),  plows  tested IB 

Meuso  River  (France) — 
fishing  industry^ 

crabs 4S0 

difitcult  to  acclimato  In  aquaria 459 

MEXICO- 

HOnXlCULTUBE— 

flowers — 

zinnias  acclimated  in  France 353 

Ituits— 

strawberries,  the  "ever-bearing,"  unsucccssftilly  introduced  in  the  United  States..  374 
similar  to  the  "Fraiso  Dura,"  of  Franco 374 

MACniNERY— 

agricultural — 

thrashing-machines,  imported  from  England 171, 172 

Michaux  (France),  model  ornamental  grceuhouso 382, 884* 

Michelin,  secretary  of  the  Horticxdtural  section  of  the  Agriculturists  of  France — 

.  commissioner  to  investigate  tho  utilization  of  Paris  sewage  in  horticultural  opcrat  ions  ( 1 877) .        415 
Michigan  (see  United  States). 
Middlesex  (England) — 
agriculture — 
live  stock — 

swine 325 

bred  in  Franco 336 

prize  of  the  Agricultural  Society  of  France  awarded  to SM 
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Ifiddletown,  ComL — 

machinery  maimfkotured— 

pnmps   365 

Mignonette  (tee  Hortionltiire :  prodaots :  flowers). 
Millet  («««  Agricnltnre:  prodnctB). 

Millimeter  (=0.03937  inch),  definition  of 42  note 

l^ot  (Merchines,  France),  use  of  fertilizers  on  his  farm 114, 115 

Milne-Edwards,  A.  (France),  promoter  of  piscicnlture 421 

Mimalus  (te«  Horticultore :  prodacts:  flowers). 

Minnow  {9ee  Fish). 

Miqnelon  («0f  France :  colonies:  SainUPierre  and  Miqnelon). 

Missi-nelly-accari  (tee  Fish). 

Mohamed  Tewflk,  Khedive  of  Eg^pt,  introduced  English  steam-plowing  api»aratns  in  Egypt. .      61, 04 

Moh6  (IndU)— 

fishing  industry- 
fish,  dried 439 

oil 439 

isinglass 439 

Moissac  (Tame-et-Garonne,  France) — 

agricultural  machinery  manufiActured — 

grain-cleaners 186 

Mole-plow,  definition  of  («a0,  ate),  Machinery:  agricultural) 30* 

Moline,  HL — Deere  Sc  Co. 

agricultural  machinery  manufactured — 

cultivators 8,92,93*,  94 

plows 8,17,27,40-44 

swing 26*,  27, 28 

sulky *...^ 39,40* 

gang 40-44,43- 

Hollusks  (eee  Fish). 

Monosoc  (M<^  Machinery :  agricultural:  plows). 

Montargis  (Loiret,  France)— 

agricultural  machinery  manufactured — 

wine-presses,  screw  and  hydraulic 230 

Monteran  (Seine-et-Mame,  France) — 

agricultural  machinery  manufactured — 

plows 18,20*  21*,  22*.  23 

Montmorillon  (Vienne,  France) — 

agricultural  machinery  manufactured — 

plows 18 

Montpellicr  (France)  — 
horticulture — 

grapes  • 407 

methods  of  growing 407-409 

destruction  of,  by  the  phylloxera 407-410 

introduction  of  American  vines 408-411 

congress  of  grape-growers,  to  consider  the  devastation  by  the  phylloxera,  and  the  intro- 
duction of  American  vines 408-410, 413 

wine-making 407 

Montreuilsons-Bois  (Seine, France) — 
horticulture — 

garden  and  nursery  products 364 

peaches 375 

pears   378 

apples 378 

Moravia  («re  Austria-Hungary':  provinces). 
Moreau-Chaumier  (Tours,  France) — 
vineyard  plow- 
illustration  216* 

for  hilly  ground,  illustration 217* 

double  mold-board  plow  (buttoir),  illustration 218* 

liorlais  ( France)  — 
fishing  industry — 

ntensils  manufactured 430 

Morning-glory  (tee  Horticulture :  products :  flowers). 

42  P  B — VOL  6 
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Morris,  Francis  (Oakland  Manor,  Md.),  nse  of  silos  for  ensilago  of  malM,  on  the  system  of  An- 

j^aste  Go£Gftrt,  of  Bartin,  France 248,249,254 

Morvan  &  Delassallo  (Dooomenez,  Flnist^rc,  France),  inventors  of  artificial  hard  roe,  bait  for 

sardines ». o 532,533 

Moser  (Versailles,  France) ,  horticultnral  exhibit 348,3H 

Moss  (Norway) — 

fishing  industries — 

fish,  preserved 448 

anchovies 448 

exx>orted  to  Australia 448 

Denmark : 448 

France 448 

Germany 448 

Great  Britain 448 

Holland 448 

Bassia 448 

Sweden 448 

Mother-of-pearl  {»ee  Fish). 
Moulins  ( Allier,  Franco- 
agricultural  machinery  manufactured — 

plows : 30* 

Mountain  sheep  (tee  Agriculture:  live  stock). 
Mowers:  (Me  Machinery :  agricultural). 
Mulberry  (see  Horticulture :  products :  trees) . 
Mules  (see  Agricultare:  live  stock). 
Mullet  (see  Fish). 

Muret,  H.  (France),  Member  of  the  Jury,  Class  76 T 

Musas  (see  Horticulture :  products :  fiowers). 
Mushrooms  («es  Horticulture :  products:  vegetables). 

Music,  Swiss  cattle  said  to  bo  fond  of 81! 

Musselburgh  (Scotland) — 
fishing  industry — 

herring  and  mackerel  nets 441 

Mussels  (see  Fish). 
My  til  us  (see  Fish). 

* 

Nancy  (Meurthe-et-Moselle,  France) — 
agricultural  machinery  manufactured — 

plows 18,19,40 

mounted,  with  avant-train  18,20^,21 

swing 18 

subsoil IB 

ridging W 

bisoc 18,4l*-44 

single,  two- wheeled 28*,  5 

toume-oreille 29* 

mole  (sous-sol) 38* 

draining .* 37* 

gang 4(M4 

horse-hoe 90,91* 

grape-crusher 223*,  224 

Xangis  (Seino-et-Mamo,  France) — 

agricultural  machinery  manufactured — 

seeders - M2 

reapers 142,148,149 

mowers IW 

Nantes  (Loiro-Inf^rioure,  France) — 

agricultural  machinery  manufactured — 

mowers 148^149 

fishing  industry — 
fish- 
preserved fi^ 

sardines ^ 

tunnies <32 
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poleon  in  (France),  established  fish  cultare  at  Htiningen 422,423 

rwhal  (see  Fish). 

ses  {Me  Fish). 

stnrtimn  {eee  Horticulture:  products:  flowers). 

tional  School  of  Horticulture  (Versailles,  France),  horticultural  exhibit 3G4 

fruits  exhibited— 

pears 378 

grapes 370 

methods  of  f:rowiD;; 407 

ile,  Melville  Thomson  ( London,  England),  string-knotting  sheaf-binder 123, 137 

Qtarines  («m  Horticulture:  products:  fruits). 

edle-fish  (see  Fish). 

genoog  kassonrourauwa  (see  Fish). 

penthe  (see  Horticulture:  products:  flowers). 

;TH£BLAXDS  (see,  also,  Amsterdam,  Goor, 

Brabant,  Ylaardiogen)— 

Friesland,  • 

AOBICULTUBIE— 

condition  of 278, 270 

land,  division  of 278 

rotation  of  crops 270 

use  of  fertilizers 270 

products — 

cereals . : 278, 270 

production 270,208 

barley  270 

production 270,200,207,200 

buckwheat 270, 298 

pnxHiction 270,206,207,200 

planted  instead  of  a  dead  fcdlow 270 

com  (maize) 278 

oats    .  270 

production 270, 200, 207, 200 

meal  of,  largely  used  as  food 270 

rye 270 

production 270,200,207,200 

wheat .* 278,270 

production 270,208,207,200 

clover 270 

colza 270 

flax 278,270 

leguminous  plants 278 

beans 270 

production 270 

potatoes 270 

production 270 

tobacco 278,270 

turnips « 270 

live  stock— 

care  in  raisin;; 270 

cattle  (Holsteins)  bred  in  Sweden 284 

dairy  products 278,270,284 

butter 270 

cheese 278,270 

exports- 
beans 270 

butter 270 

cereals i. 270 

barley 270 

buckwheat 270 

oats 270  . 

rye 270 

wheat 270 

cheese 270 

potatoes 270 
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^TBTHEBLANDS-Conthraed. 

AORICULTURB— 

imports- 
beans 27> 

cereals 278,287 

barley 279 

bnckwbeat 279 

oats 2f79 

rye 279 

wheat 279 

potatoes 2f79 

live  stock — 

asses  iDd  mules — 

number 3W 

cattle — 

number )M 

«ttent ion  paid  to  breeding 27S,3M 

varieties — 

Flemish 313 

interbred  with  Hollandaise 313 

awarded  grand  prize 311 

Hollandaise,  or  nolstein 311«  312, 313, 315, 340 

said  to  have  originated  in  Sohleswig-Holstein 311 

alleged  progenitors  of  English  breeds 311 

acclimated  and  bred  in  Sweden 281 

United  States 311 

dairy  products:  butter  and  cheese 278,279,312,313 

goats — 

number • 314 

hoises — 

number - 3M 

varieties — 

Flemish  draft-horse 334,340 

coach  horses 334 

acclimated  and  interbred  in  England 334, 335,831 

ScotUnd 33S^33I 

sheep- 
number  3M 

varieties — 

Flemish 39 

interbred  in  France 329 

Hollandaise 334 

Polder 3S» 

Texel 324 

swine- 
number  394 

FiBH  AND  FiSH-CULTUEB— 

exhibits -, f 443, 444. 4^ 

manufactures — 

nets 443,441,4a 

for  herring  fishery 443 

with  iron  chains,  for  lead  lines 4» 

fish,  cured,  preserved,  etc 477 

seaweed,  dried  and  condensed 444 

imoorts— 

anchovies — 

from  Norway 447, 44r 

herring — 

firom  Norway 447 

I:AST  INDIA  COLONIES— 

FiSIIINO  INDUSTET— 

collective  exhibit  of  products,  utensils,  etc 444 

Ashing  apparatus — 

of  Amboina 444 

BancUcrmasin .: 444 
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TTHERLANDS-^onUnued. 
EAST  INDIA  COLONIES— 
FisHixo  Industbt— 

collective  exhibit  of  prodacts,  ntenails,  etc. — 
fishing  apparatuA— 

of  Batavia  ( Java) '. 444 

liila 444 

Podang 444 

Pamaie 444 

linea  and  nets— 

of  Amboina 444 

Ban^Jennaain 444 

Billiton 444 

New  Guinea 444 

Paatianak 441 

Samarang 444 

aeros — 

of  Amboina. 444 

Batavia  (Java) 444 

Billiton 444 

Hila 444 

JAVA— 

Machmbbt— 
agriciiltaral — 

ancient  iipplementa  exhibited «..^ IG 

subsoil  plows 35 

drill  plows 117 

WEST  INDIA  colonies- 
Fishing  IKDU8TUT— 

collection  of  fish,  in  wax.  from  Surinam 444 

assipa 444 

blanc , 444 

matelot  (ailurus) 444 

arder 444 

botf  nnarmetje 444 

catharina   444 

coulant-matouari 444 

logologo —  444 

lomji 444 

missi  nelly-accari 444 

negenoog  kassonrourauTi'a 444 

onrouenijfle 444 

patakker 444 

quoiqnoi  assa 444 

saule-botte  444 

snoekpirapan 444 

toaroulourou- witwittie 444 

warapa  jerasi  1 444 

warokou 444 

wittequiqui 444 

isinglass  of  thesilurus  parkerii 444 

Fettoyeur,  French  grain-cleaning  machine,  definition 1S5 

Fevers  (NiAvre,  France) — 

agricultural  machinery  manufactured — 

scarificateur-extirpateurs 92* 

hay-rakes ICO 

Tewark,  N.  J. — 

agricultural  machinery  manufactured — 

lifting-jacks 8 

hay-prejwes 286 

rewburgh^  N.  Y — 

agricultural  machinery  manufactured — 

lawn-mowers 166,305 

ew  Caledonia  (Me  France:  colonies). 
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Newfoandland  (gee  Great  Britain :  colonies). 
New  Gainea  (see  Netherlands :  East  India  colonies). 
New  Jersey  {see  United  States). 

New  Soath  Wales  (see  Great  Britain:  colonies:  Australia). 
New  York  (see  United  States). 
New  York  City- 
agricultural  and  horticultural  machinery  manufiActared — 

harvesters 8 

hayrakes 8,lflO,m 

ensilage- cutters 249 

lawn-mowers 365 

pumps 36 

Bartholdi's  colossal  figure  of  Liberty  for  the  harbor  of 351 

fishing  industry— 

fish,  canned 449 

cod,  boneless 449 

whalebone 448 

New  York  Plow  Company  (New  York  City),  ensilage^cutter 249 

New  Zealand  (see  Great  Britain :  colonies). 
Nice  (France) — 
horticulture—  . 
fhiits— 

peaches 875 

Nicholas,  Grand  Duke  (Russia),  breeder  of  horses..... 332,333 

exhibited  horses 332,333 

NicodFrAres  (£temoz,  J«Yancc),  plows  tested 18 

Nicolar,  S.  (Igny,  France)— 
fruits  exhibited— 

apples 378 

I>ears STO 

Nidularium  (km  Horticulture :  products:  flowers). 

Nile  River  (E^ypt),  cotton  cultivation  by  steun-tillage  inthe  valley  of  the 61,  M 

Niort  (Deux-Serves,  Franco)— 

agricultural  machinery  manufactured — 

grain-sorters - 192, 193*-1]M,  197, 199 

barley-sorters  for  breweries 185*,196» 

Nobili,  F.  (Florence,  Italy),  grain  and  fertilizer-seeder  tested 102 

Nogent-sur-Mame  (France) — 

nurseries  for  trees  for  the  streets  of  Paris 401 

Normand-Gourdain  (Yillers-au-Flos,  France),  plowtested 18 

Normandy  (France) — 
agriculture- 
implements  and  methods ., 19 

plows — 29* 

apple  culture 2K 

i>ortable  cider-presses  taken  from  farm  to  farm 225*,226 

live  stock — 

cattle 314,315 

sheep 320,323,324 

swine 325 

horses 337-^ 

Percheron 3KI,339 

bred  in  United  States 338 

Norsemen,  ancient,  models  of  their  ships  still  in  use  in  Norway 4S* 

NORWAY  (see,  also,  Aalessund,  Frederikshold,  Moss, 

Arendal,  Hano,  Ois, 

Tergen,  Hardanger,  (^tero, 

Christiania,  Haugesund,  Sira  River, 

Christiansund,  Lister,  Stavan^er, 

Drontheim,  Loffoden,  I'romso, 

Faeruyband,  Lundflord,  Valid) — 

F^Jekkfjord, 

AORICULTimB— 

condition  of , 277,278 
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NORWAY— Contlnned. 

AOUCULUBE— 

products- 
barley 277,278 

planted  with  oats,  as  "  mixed  graio  " 277 

production 277, 296*  297,  ?98 

beans 277,278 

grasses 278 

grapes 278 

millet,  production 2»«,2»7 

oats... 277,278 

production 277,290.297,298 

pease 277,278 

production 277 

potatoes  ..- 277 

production 277 

rye 277,278 

production 277,296,297 

bread  and  dried  cakes  of,  the  staple  food 277, 285 

wheat 277 

spring 277,278 

winter ! 277,278 

production 277,296,297 

importA— 

animal  products- 
butter  277 

cheese 277 

hides 277 

meat  and  lard 277 

suet 277 

woo: 277 

cereals '. 297 

firom  Sweden « 283 

live  stock — 

oattie,  number 304 

goats,  numbor 304 

horses,  number 304 

sheep,  number 304 

swine,  number 804 

FiBTi  AND  Fish-Culture  — 

exhibits 445-448,477,478,480 

list  of  exhibitors 445-448 

special  exhibition  building 478 

Friele*s  '*  Notices  sur  les  PAcheries  de  la  Nont^ge  "  (account  of  cod,  herring,  mackerel, 

lobster,  whale,  seal,  and  salmon  fisheries),  referred  to 478  tmd  note 

manufactures — 

fishing  apppratus,  appliances,  etc. — 

lines 445,530 

nets,  fykes 445,480,481,530 

glass  floats  for  nets 445, 460 

dip 480 

gill 480 

boats 445,481,482-508 

vessel  for  transporting  fish 482^ 

twelve-oared  fishing  boat 484* 

cod  and  herring  fishing  b«at 486* 

fishing  smack  of  Aalesund 488* 

fishing  sloop 488* 

herring  fisbing  boat  of  Lnndfiord 490* 

sehie-fishing  boat : 492* 

police  sloops 494*,  49C* 

seine-fishing  boat  of  Hai'danger 498^ 

gill-net  fishing  boat  of  Hardanger 500* 

fishing  and  pilot  boats  of  Lister 502* 

four-oared  fishing-boat 604* 
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NOKWAY— Continued. 

Fish  and  Fisn-cuLTURB— 
manuflictares — 

fishing  apparatus,  appliances,  etc. — 
boats — 

praams 5N* 

six-oared  fishing-boat 508* 

constructed  to  be  turned  keel*nppemiMt,  by  the  feet  of  the  crew,  in  rough 

weather 484,542 

fish  products 477,478 

fish  oils 445 

klipttst  (cod,  salted,  then  dried) 445,448,447 

tiirfisk  (cod, dried) 448,447 

swimming  bladders 447 

fish,  preserved 447,448 

in  oil 447 

methods  of  curing,  smoking,  salting,  etc fii 

fish-meal 4T» 

caviare 478 

bard  cod-roe,  artificial  bait  for  sardine  fishery -. 478,532,533 

piscicultural  apparatus — 

reservdirs  for  lobsters 44£ 

salmon  routes  in  river  Sira 44ti 

fish  and  fish  pnnlucts — 

anchovies 44«,447,4« 

oaviaro 478 

cod 445, 446, 447, 478, 480, 481, 482, 484, 488, 488, 530, 532, 533 

cod-liver  oil 48! 

fish-meal 478 

haddock 478 

herring 445, 440, 447, 448, 48C,  490. 492, 498,  SOC,  302 

husk 478 

ling 478 

Jobster 448,478 

mackerel 445, 446, 478, 5« 

salmon 44:».447,44S,478 

seal 478 

stockfish 1 446,417 

whale 4T8 

ex{K>rt8 — 

fish  and  fish  products- 
cod  478L4C 

hard-roe,  bait  for  sardines 478, 532,533 

to  France 478,532,533 

klipfisk 445 

to  Ireland 445 

Scotland 4^ 

herring 44«;478 

to  Denmark 446,447 

England 447 

France 446,447 

Germany 446,447 

Netherlands 447 

Russia 446,447 

Sweden 446,447 

anchovies 446, 447, 448 

to  Australia. 448 

Denmark 446,447,418 

Enghind 446,448 

•  France 446,443 

Germany 446,447,448 

Netherlands 448 

Russia 446,448 

Sweden 446.448 

United  States 448 
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KOBW  AY— Continued. 

FiBH  AMD  FiSH-CULTURB— 

exports — 

fishing  appliances,  ftpparatiis,  etc — 

lines  £Uid  nets 445 

to  French  colonies 530 

Newfoondland ^.         530 

Saint  Pierre  and  Miqnelon 530 

Sweden 445 

operatives— 

number  employed  in  line  and  net  mannfaotnre 445 

cleaning  and  caring  fish 445, 440, 447, 448 

fishermen  lost  at  sea 484 

governmental  assistance — 

naval  police  service 494 

.telegraphic  advices  of  the  catch,  etc 494 

Glass— 

floats  of,  instead  of  wood,  osedon  gill-nets 480 

Machineby— 
agricnltnral — 

exhibits,  dassifioation  of 11 

harrows 98 

textile— 

mannfactoring  fishing  nets  by  hydraulic  power 445 

Norwich  (England) — 

agricultural  machinery  manufactured — 

horse  hayrakes 103*,  104 

Nursery  of  the  city  of  Paris  (Auteuil,  France),  horticultural  exhibit 304 

Nurseries  of  the  Trianon  (Versailles,  France),  horticultural  exhibit 304 

Nyborg  (Denmarlc) — 
fishing  industry — 

fish  oil,  porpoise  fat 425 

Oakland  Manor,  Howard  County,  Maryland,  ensilage  of  maize  practiced  at 248, 249, 254 

Oats  (Me  A;;ricultare:  products). 

Oceanica  (tee  France :  colonies). 

0dontoglo88um(«ee  Horticulture:  products:  flowers). 

Ogle  (England),  invented  dropper  for  harvesters  (1822) 148 

Ohio  {tee  United  States). 
Oil  (»ee  Agriculture:  manufactures). 
Oleaginous  plants  {see  Agriculture:  products). 
Oleander  («M  Horticulture :  products:  flowers). 
Olives  {xle  Agriculture:  products). 
Olive-oil  {see  Agriculture:  manufactures). 
Omble  chevalier  {see  Fish). 
Ombre  {see  Fish). 

Oncidium  {see  Horticulture:  products:  flowers). 

Onions  {see  Agriculture:  products;  alto,  Horticulture:  products:  vegetables). 
Ontario  (Canada) — 
agriculture- 
cereal  production 296 

OPERATIVES— 
wages  of— 

agriculture — 

in  Algeria 57,68 

Fraaoe 208 

Scotland 56 

Sweden 284,285 

fishermen — 

in  France 530,531,632,634,635 

engaged  "on  shares"  in  Iceland  cod  fishery 680 

Mediterranean  sardine  fishery 632 

Boulogne  herring  fishery 631 

Mediterranean  tunny  fishery 534 
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OPERATIVES— Continued, 
vrages  of— 

mechanics — 

in  Algeria 56,57 

manofactarers  of  fishing  tackle- 
in  France 430 

women  as — 

in  Belgium 287 

France 268,430 

Norway 445,446 

Sweden 283 

children  as — 

in  Norway - 445 

day's  labor,  length  of— 

in  France 268 

work  performed  by — 

in  United  States,  in  agriculture,  greater  than  in  Europe 2SS 

France,  men  do  work  proper  for  animals 287 

number  employed — 
fishermen — 

in  Austria  (maritime  fisheries) 424 

France 529,530,533 

Iceland  cod  fishery 529, 530 

Newfoundland  cod  fishery 529 

fiflhing-tackle  manufacture,  lines,  neta,  etc. — 

in  Norway 445 

fish-cleaning,  curing,  packing,  etc. — 

in  Norway 445,440,447,443 

shepherds — 

in  Greece 280 

dangers — 

seal-fishery,  Finland 43 

wrecks  of  fishing-boats,  Norway 484 

slaves — 

food  of,  in  Brazil 294 

Cuba 294 

Orange  («0e  Horticulture :  products:  fruits). 
Orange  blossoms  (tee  Horticulture :  products :  fiowers). 
Orchids  («0e  Horticulture :  products:  flowers,  etc.). 
Oregon  {see  United  States). 
Orfes  (§ee  Fish). 

Origny-Sainte-Benoite  (Aisne,  France)— 
agricultural  maohioery  manufactured— 

clod  crushers Ml* 

Orleans  (Lolret,  France) — 

agricultural  machinery  manufactured — 

mowers 150,  ISS* 

reapers 142, 147*,  148, 149 

cider-presses  228* 

Orloff  Tchesmensky,  Count  (Hussia),  breeder  of  horses 332,333 

Orloff  horses  {tee  Agriculture:  live  stock). 
Ormesson  (Seinc-et-Oiso,  France) — 

agricultural  machinery  manufactured- 

fertilizcr-sowora ! Iqo  h^*^  m 

Ornamental  plants  {tee  Horticulture :  products). 
Osbomo  (D.  M.)  Manufacturing  Company  (Auburn,  N.  Y.) — 
harvesters — 

gold  medal  awarded g 

binding-reapers 123,125-138 

illustration 132» 

dynamometrlcal  trials 134, 135 

reapers  tested u\ 

combined  mower  and  reaper  tested 142 

mower  tested 130 

special  prize  of  a  Sd vres  vase  {tee  frontispiece) 148 
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OsciUftting  Pmnp  Company  (New  York  Citj),  pump* ^ 365 

Osmanthns  (•MHorticaltare:  products:  flowers,  etc.)* 
Oss  (Norway) — 

fishing  industry — 

boats  used  in  herring  fishery ^2* 

Ostero  (Norway) — 
fishing  industry — 

boats  U8e<l  in  herring  fishery 402* 

Oaroumijfie  (see  Fish). 

Owen,  P.  CunlifTe,  Secretary  of  the  Commission  from  Great  Britain  to  the  Exposition- 
executive  oflBcer  of  the  British  Commission 11, 17 

opposed  field  trials  of  agricultnral  machinery 11, 12, 18, 17, 25 

Oxen  («ee  Agriculture :  live  stock). 
Oxfordshire  (England)— 
agriculture — 
live  stock — 

sheep  (Oxford  Downs) 821,322 

Oysters  («m  Fish). 

Padang  (m;  Netherlands:  East  India  Colonies). 

Paillet  (France),  horticultural  exhibit 348 

Paladru,  Lake  (Is^ro,  France) — 
fishing  industry — 

Bavarian  chars  (ombles  chevaliers) 457 

Palais  (Morbihan,  France)— 
fishing  industry — 
fish— 

salted 1 432 

Palante,  fi.  (Blangyl^s- Arras,  France),  harvester 148, 140 

Palms  (tee  Horticulture:  produ<^ts:  flowers,  etc.). 

Palonrdes  (tee  Fish). 

Pamaie  («ee  Netherlands :  East  India  Colonies). 

Pansics  («MlIorticulturo:  products:  flowers). 

Paradiae-fish  (tee  Fish). 

Paris.  France  (»ee,  alto,  Seine  Biver). 

agricultural  machinery  manufactttred — 

plows 18,35^86* 

broadcast  seeders 113*,  114 

riddle-sorters 191*,  192, 190 

root-washers 206* 

hay-rakes 160 

grain-cleaners 186, 186, 198*.  199* 

gnun-sifling-sorting  separators 196*,  197, 109 

steam  caldrons 212,213* 

wine  and  cider  presses,  screw  and  hydraulic 231*,  232, 233 

hand 232*,  233 

hay-presses 235, 236 

fiBhing  industry— 

ntensils  manufactnxed 430,431,432 

weirs 431 

neto 431,432 

fishing  vessels 431 

glg» 431 

tronsses , 431 

seines 43i 

twine  for  lines  and  nets 431 

trade  in  larval  food  for  young  fish 475 

apparatus — 

for  hatching  fish 433,509 

transporting  fish  and  eggs 435 

preserving  sea-water 435 

oxygenizing  water '. 436 

aquaria,  reservoirs 438,434,435,436 

publications,  etc. — 

treatises  on  oyster  culture 433 


668  INDEX. 

Paris,  France— Continued, 
fishing  indastry — 
publications,  etc. — 

treatise  on  piscicallure ^ 433,435^431 

engravings,  paintings,  etc « 4K,43I 

maps,  plans. 435,498 

prodacts,  processes,  etc. — 

fish,  fresh 431 

pickled 432 

preserved 4!3^t& 

salted  432 

smoked iSl 

livins   4fi 

oysters— 

preserved 435 

spon^oB 431 

coral,  from  Algeria 437 

isinglass,  from  Senegal 440 

horses — 

Norman  horses  used  in  street  cabs 1 3J8 

10,000  Percheron  horses  used  in  omnibuses  and  street^Mtrs 3^39 

baUdiniVatone 355, 380, 449. 453 

artiUcial  rock- work  constructed  of 355,453 

extensive  caverns  formed  by  quarrying •» 3W-391 

the  catacombs 39 

cultivation  of  mushrooms  in - 38^481 

aquarium  of  the  Trocad6ro  constructed  in  {tee,  cUto,  France:  Fish,  et<:. :  aquaria)..       449 
horticultural  industry  in  the  suburbs  of— 

(tee,  cUso,  Angers,  Gennevilliers,  Sceanx, 

Asnieres,  Montreuil-sous-Bois,  Thomory, 

Auteuil,  Nogent-8ur*Mame,  Versailles)— 

Bourg-la-Reine. 
gardens— 

flowers  exhibited 34b 

fruits  grown .• 377,385,3SB,405.4« 

exhibited 365,375.378,375 

grapes  exempt  from  the  phylloxera  vastatrix 345, 4IS 

vegetables  grown 387,393-386,416,411 

exhibited » 

appliances  used 393. 394*,  3d5*,  396*,  397*.  3»* 

nurseries — 

trees,  shrubs,  etc. ,  exhibited 348, 355, 3e-36l 

great  care  in  cultivation 387,888,390,3«,3»5,8Jtt,405.4« 

parks,  gardens,  streets,  boulevards,  etc. — 

Avenue  du  Bois  de  Boulogne 401, 402 

Bois  do  Boulogne 401,463 

Vincenncs 401 

Champs  £lys6es 399, 401, 482 

Garden  of  the  Luxembourg 3i 

Tuillcries   398^4(12 

Jardin  d' Acclimation 359,408 

Jardin  des  Plantes 3* 

Jardin  Fleuristo 4tt 

Pare  Monccau 350.355 

quays  along  the  Seine 3I0 

Exposition  grounds  (»ee  International  Exhibition), 
adornment  of— 

great  care  exercised 383, 400*,  401' 

bridges 402 

cascades 402 

flowers 350,383,401402 

fountains 400,403 

ivy  and  creeping  vines 400 

lakes 482 

rock  work 355^408 
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Paris,  Fiance— OontiDTied. 

parka,  gaidena,  streets,  boulevards,  etc, — 
adornment  of— 

trees 399-402 

varieties  employed 399, 400, 402 

municipal  nurseries  for  propagating 364,401 

"The  Parks  and  Gardens  of  Paris,"  book  by  William  Bobinson,  London,  England, 

referred  to 418 

markets 391-393 

for  birds 392 

dogs 392 

fish 422,431,407,469,470,477 

sold  alive,  in  tanks 469 

packed  in  ice  or  moss 469, 477 

under  supervision  of  government  officers 469 

flowers 391-393 

fruits 374,391 

vegetables 391 

Boulevard  Saint  Martin  392 

Halles  Centrales 391 

Place  de  la  Madeleine 392 

Place  Saint  Sulpice 392 

Pont  au  Change 892 

QuaidolaCitfi 392 

municipality  of— 

I^avilion  at  the  Exposition 354 

care  of  trees  in  the  streets  (tee  parks,  gardens,  etc.,  above) .393, 400, 401 

nursery  at  Auteuil 364 

Nogentsur-Mame 401 

expei  iments  in  utilization  of  sewage  (see  sewage,  below) 414-418 

model  garden  established  by 414, 417, 418 

water- supply — 

derived  from  the  Yonne  River 450 

Collego  of  France — 

publications  on  pisciculture  and  oyster-culture 433 

fish-hatching  apporatas « fi09 

collection  of  trout  hatched  in 449 

sewage — 

utilization  of,  in  horticultural  operations 413-418 

system  of  sewers .         413 

formerly  discharged  into  the  Seine 413 

used  for  fertilizing  plain  of  Gennevilliers 414-418 

distributing  and  irrigating  apparatus 414, 417, 418 

increased  productiveness  and  value  of  fertilized  land 414, 415, 416 

model  garden  (Jardin  module)  established  by  the  municipal  government 414, 417, 418 

quality  of  vegetables  produced 410,418 

commission  to  investigate 415,416,417 

Paris  Exposition  (»ee  fntcmational  Exhibitions). 

Parquin  (Paris,  France),  plow  tested 18 

Parsley  (see  Horticulture  :  products:  vegetables). 

Parthenaise  cattlo  (tee  Agriculturo :  live  stock). 

Passiflora  (tee  Horticulture :  products :  flowers). 

Patakker  (»ee  Fish). 

Patinot,  prefet  of  the  Department  of  Seine-et-Mame,  France,  member  of  the  commission  for 

conducting  tield  trials  of  agricultural  machinery 15 

witnessed  teats  of  binding-reapers 133 

Pan,  Garesdo  (France)— 
fishing  industry — 

stocked  with  salmon  from  California 456 

Pautianak  (tee  Netherlands :  East  India  Colonies). 
Pavin,  Lake  (Auvergne,  France) — 
fishing  industry — 

Bavarian  chars  (orables  chevaliers)  acclimated  in ....^ 457 

Pa wlonia («M Horticulture :  products:  trees). 
Peaches  (»ee  HMticnltnre:  products :  fruits,  and  trees). 
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P»|e. 
Pearls  («M  Fish). 

Pears  (gee  Hoitioaltiiro :  products :  fraits,  and  trees). 

Peaa  («M  Afi^oaltnro :  products;  dUo^  I^orticulturo :  products:  vogetables). 
PeMenhall  (England) — 

agricultural  machinery  manufactured — 

grahi-drills 104MOe,  1«8»,  109 

broadcast  seeders Ill* 

beet- seed  and  fertilizer-drills  combined 115*,  116 

planters 102,  UC* 

P6card  (Novers,  France),  horse  bay-rake  tested 18D 

Pelagonium  (tee  Horticulture :  products :  flowers^  etc.). 

Peltier  jeuno  (Paris,  Franco),  horse  bay-rake  tested 160 

Penney  &  Co.  (Lincoln,  England),  potato-digger,  illustration SO* 

acUostablo  rotary  grain-screen^  illustration 189*-19I 

dismounted,  rcssorts  cxt6rieuTS,  illustration 190* 

rcssorts  int^ricurs,  illustration ISO* 

potato-assortcr,  illustration 20? 

Pennsylvania  (see  United  States). 
Penzance  (England) — 
fishing  industry — 

fish,  preserved 442 

pilchards,  marinated 413 

Peony  (see  Horticulturo :  products :  flowers,  etc.). 

Pepper,  peppermint  (»ee  Horticulture :  products :  vegetables). 

Perch  (»ee  Fish). 

Perche,  Pcrcheron  horse  (tee  Maine,  province  of  Normandy,  France). 

Perilla  (see  Horticulturo :  products :  dowers). 

PemoUet,  J.  (Paris,  France)— 

broadcast-seeder,  illustration 113* 

seeder  in  use,  illnstration 113*,  114 

riddle-sorter  for  grain,  becns,  coffee,  etc.,  illustration 191*,192,199 

root-washer,  illustration 206* 

PERSIA— 

AomCULTUBB— 

live  stock — 

Arab  horses  bred  and  exported VH 

PERU— 

Machixbbt— 
agricultural— 

steam-caltivating  apparatus 33 

imported  from  England 61 

Peterborough  (England) — 

agricultural  machinery  manufactured— 

steam-cultivating  apparatus 76 

engines  with  detached  windlass , 76* 

windlass  combined 7? 

self-acting  and  self-moving  anchor 77* 

balance-plows 8? 

steam-cooking  apparatus 21i215 

Petit  (France),  member  of  the  Jury,  Class  7G ? 

Petit-Bourg  (Soine-ot-Oise,  France) — 

field-trials  of  agricultural  machinery  shown  at  the  Exposition  held  at,  July  29  and  August 

6,1878 14.53,8! 

plows,  Jidy  29 l<k-19,39,S3 

steam,  July  29 17 

dynamomctrical  tests,  August  6 17,4Q,fi 

gang-plows,  August  G 4(M2 

ditchingmachiue,  July  29. 38 

grain  drills  end  seeders,  July  29 IflS 

agricultural  machinery  manufactured — 

steam-plows 17 

estate  of  M.  Decanville,  use  of  steam  cultivating  machinery  on 65 

Petunia  («f0  Horticulture :  products:  flowers). 
Phalamoi>Bis  (Me Horticulture :  products:  flowers). 
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PhiladelphKPa.— 

agricultaral  and  horticaltaral  machinery  munafactarod — 

lawn-mowers 8,150,365,308 

imitated  in  France 398 

garden-tools 366 

Philadelphia  Exhibition  («m  International  Exhibitions). 
Philippeville  (Constantino,  Algeria) — 
fishing  industry— 

fish 488 

preserved 438 

salted 438 

Phill3*rca  («e«  Uorticnlturo :  products:  flowers). 
Phlox  («M  Horticolturo :  prodaots:  flowers). 
Phoenix  («««  Horticultiiro :  products:  flowers). 
Phosphates  {see  Agriculture:  fertilizers). 
Photinia  («M  IlorticuUuro:  products:  flowers). 

Phylloxera  vastatrix,  dcstructivo  to  grape  vines 345,407-413 

prevalent  in  Franco 345,340,407,408,410,413 

known  in  Germany 413 

Hungary 413 

Italy 413 

Spain 413 

international  congress  of  grape-growers  concerning 408-410, 413 

American  vines  exempt  firom 345, 346, 408-4 12 

chemical  remedies  incffectaal 410 

Piacenza  (Italy) — 

agricultural  machinery  manufactured — 

ox-plows 17,33 

Picarde  sheep  {tee  Agriculture :  live  stock). 
Picksley,  Sims,  Sc  Co.  (Leigh,  England)— 

harrow  with  handles,  Ulustration 96* 

t  ino  and  f ramo  o f ,  illustration 96* 

chain-harrow,  illustration 97* 

clod-crusher,  illustration 100* 

reaper  entered  for  test,  but  withdrawn 141 

mower  tested 150 

lawn-mower 156 

horse  hay-rake  tested 160 

"American"  flop-over , 160 

straw-cutter 201 

kibbler 204,205 

root-cutter,  double-acting,  Llustratiqn 210* 

Pigeons  {gee  Agriculture:  live  stock). 

Pigot,Lady  (England),  exhibited  cattle 306 

Pigs  {»ee  Agriculture :  live  stock). 
Pike  {tee  Fish). 
Pilchard  {see  Fish). 

Pilter,  Th.  (Paris,  France),  oxhibito<l  Dodge's  ( Anesican)  bay-pi-ess  140, 235 

special  prize  of  a  Sdvrcs  vase  for  the  same  {see  frontispiece) 140, 235 

Pinel,  B.  Z.  (Thil-en-Vcxin,  France),  root-cutter,  illustration 211* 

frusto-conical  cutter,  illustration 211* 

Pinct  (Abilly.  Franco),  harvester 148,149 

Piuks  («e0  Horticulture :  products:  flowers). 
PISCICULTURE- 

RlPOBTO!?  PlSCICULTURS,  by  THOilAS  B.  FKaousoN 410-535 

[^OTE.— The  report  is  indexed  under  the  title  Fish  and  Fish-Culture  J . 
Pittsburgh,  Pa.— 

agricultural  machinery  manufactured — 

plows 8, 18 

center-lever 27*,  28 

hillside 30*,  31 

potato-digger 60,81* 

Plaices  {see  Fish). 

PLino  {see  Horticulture :  products :  trees). 

Plr^nts,  ornamental  {see  Horticulture :  products). 
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Pliny,  bis  account  of  reaping  machines  in  Ganl  referred  to 120 

Plows  {see  Machinery:  agricultural). 
Plums  (see  Horticulture :  products  :  fhiits). 
Podentilla  (tee  Horticulture :  prmlucts :  flowers). 
Podocari)us  {tee  Horticulture :  products :  flowers). 

Poisson  (France),  breeder  of  swine   06 

grand  prize  of  the  Agricultural  Society  of  France  awarded  to K6 

Poissy  (Seine-et-Oiso,  France) — 

agricultural  machinery  manufactured — 

grain-cleaners 19 

Poitevine  sheep  {tee  Agriculture:  live  stock). 
Poland  {tee  Russia :  provinces). 
Polder  sheep  {tee  Agriculture :  live  stock). 
Pollock  {tee  Fish). 

Pomegranates  {tee  Horticulture:  products:  fruits). 
Pomoton  Islands  (French  possessions,  Oceanica) — 
fishing  industry — 

corals iS 

Pondicherry  («0e  France:  colonies:  India). 
Pontr-Abb6  (Finistdre,  France)— 
fishing  industry — 

reservoir  for  Crustacea iM 

Poppy  {tee  Agriculture:  products;  alto  Horticulture:  products:  flowers). 
Porpoise  {tee  Fisb). 
Portland,  Maine — 
fishing  industr}' — 

canned  clams 419 

lobsters » 4« 

salmon 4tf 

Portland,  Oregon — 
fishing  industry — 

canned  salmon 448 

PORTUGAL— 

AotUCULTURE— 

condition  of 2S1 

products — 

cereals SI 

production 281, 296 

barley^ 2S1 

production 281,2«,2fl 

com 29 

production : 281, 29«,  297, 298 

oats 29 

producUon 281,296,297 

rye 29 

production. 281,^297 

wheat 281 

production 281, 2M,  291 

farinaceous  manufactures 29 

lentUs 29 

roots 29 

potatoes 29 

live  stock — 
number — 

asses  and  mules 281,3M 

cattle 281,304 

goats 281,384 

horses 281.  SM 

sheep. 281,104 

swine 281,  »4 

imports — 

cereals 281,2ST 

Fish  and  Fi»h-Culturk— 

exhibit 47F 

fish  preserved  in  oil  47e 
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PORTTJGAI^-Continued. 

IfACUINKBT— 

agTicnltaral — 

steam-cultivating  apparatas,  imported  from  England 02 

Poriolacoa  {gee  Horticnltare:  prodnota:  flowers). 

Potatoes  {tee  Agriculture:  products;  eUto  Horticultore :  products:  vegetables). 
Potato-diggers  (tee  Machinery:  agricultural:  plows). 
Poultry  (MS  Agriculture :  live  stock). 
Pont  (MS  Fish). 

Presses,  cider,  hay,  wine,  etc.  (#m  Machinery:  agrioultoral). 
Pritchardia  {§ee  Horticulture:  products,  flowers). 
Proteus  (M0  Fish). 
Provence  (France) 
agriculture- 
implements  and  methods  10 

plow-diills..-.  117* 

PiTinier,  Alexandre  (Franconville,  France),  propagator  of  Prunier  oats 282 

Prussia  (eee  Oermany :  Sttttes). 
Pumpkins  (tee  Horticulture:  products:  vegetables). 
Puy  (Haute-Loire,  France)— 
fishing  industry — 

apparatus  for  hatching  eggs  of  salmon  and  trout 433 

transporting  living  flsh 434 

Pnzenat,  ifimile  (Bourbon-Lancy,  France),  flexible  harrow,  illustration 95*,  06 

clod-crusher,  iUnstration 100*,  101 

Pyrethmm  (ms  Horticulture:  products:  flowers). 

(^uatrefages  (Jardin  des  Plantes,  Paris,  France),  promotion  of  pisciculture 421 

Qoebeo,  Province  of  (Canada) — 
i^^cultur&— 

cereal  production 205 

Queensland  (tee  Great  Britain:  Colonies:  Australia). 

Qnevilly  (Seine-Inffirienre,  France),  agricultural  system :  rotation  of  crops 270 

<)niberon  Bay  (Morbihan,  France)— 
fishing  industry — 

oyster-cultural  apparatus 434 

productions 434 

utensils 434 

Quillet  (Paris,  France)— 

wine  and  cider-press,  mrew  and  hydraulic,  illustration 231*,  232, 233 

hand,  illustration 282*,  233 

Qninoes  (tee  Horticulture:  products :  ftuits) . 
Qnoi  qaoi  assl  (tee  Fish.) 

Babbits  (tee  Agriculture:  live  stock). 
Bach  Oi4  (Cochin  China)— 
fishing  industry- 
fishing  implements  438 

Badne,  Wisconsin- 
agricultural  machinery  manufactured — 

reapers 8,120,121 

thrashers 8,175 

Badishes  («M  Agriculture:  products;  a2«o  Horticulture :  products:  vegetables). 
Bakes  (tee  Machinery:  agricultural). 
Bandolph,  Theodore  F.  (Morristown,  K.  J.)— 
ditching-machine— 

bronze  medal  awarded 8 

tested 18,88 

Bandosia  (tee  Fish). 

Baosomes,  Sims,  A.  Head  (Ipswich,  England) — 

donble-fnrrow  plows,  illustrations 44*,  45*,  46 

three-furrow  plow,  illustrations 47*,  48* 

self-dumping  horse  hay-rake 163 

thrashing  machine '..         172 

used  in  Egypt 172 

43  P  R — VOL  6 
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Ransomes,  Sims,  &  Head  (Ipswicli,  England)— Continued, 
thrashing  machine— 

Qscd  in  Italy 172 

Mexico 17! 

Spain - 172 

straw-burning  engine 10,183 

ill  ustration 181* 

section  of  fnmace,  iUastration Iffl* 

used  in  Egypt,  with  cotton  stalks IS 

India,  with  indigo  refuse IS 

Russia,  with  straw IS 

EAntigny  (Olse,  Fran6e)— 

agricultural  machinery  manufactured — 

grain-drills 108,  Itt 

mowers 120 

reapers 142,147-1« 

electric  lights  for  field  work  at  night Ul*,Ui 

Rape  («ee  Agriculture:  products). 
Rase  (see  Fish). 

Rasette,  a  skim-coltcr  on  French  plows,  definition  of 36 

Rasmnssen  &  Co.  (Stubbe^jobing,  Denmark) — 

seed-sower,  illustration Ill*,  112 

on  cross-axle,  illustration 112* 

Raspberries  («e0Horticmlture:  products:  fhiit). 

Ravenau,  A.B.F.  (Paris,  Franco),  watering-can 387,96* 

revolTing  lawn-sprinkler 3S6* 

Ray  («M  Fish). 

Reapers  {see  Machinery:  agricultural). 

Rebel  (Moissac,  France),  grain-cleaners Ifll 

Rechausseuse,  French  vineyard-plow,  definition 216, 21? 

Redditch  (England)— 
fishing  industry — 

implements 441 

artificial  bait,  files    441 

hooks 441 

lines,  tackle 411 

reels 441 

rods 441 

Redon  (Ille-et-Vilaine,  France)— 

agricultural  machinery  manufactured — 

plows 18,8** 

Reese  combination  plow,  exhibited  by  A.  B.  Farquhar,  York,  Pa.,  iUnstrations  of 12S* 

R6my  (France),  student  of  pisciculture 421 

Renaud,  P.  (Nantes,  France),  mower 14J^  149 

Renault'Gouln  (Sainte-Maure,  France) — 

plows  tested , 18 

vineyard  plow  (d6chansseuse),  illustration 21C*,  37 

(rechausseuse) ,  illustration 2Ui,  21? 

(cavaiUonneur),  illustration 21T*,  iU 

gang-plow  (bisoc),  illustration 218* 

Burgundian  rouelleuse,  illustration 21** 

scraper  and  rake,  illustration BO* 

Rennes  (nie-et-Yilaine,  France) — 

agricultural  machinery  manufactured — 

plows lfi^S2*,9 

two- wheeled 28*,  J* 

subsoil 34,85* 

ridging 88*,3I 

bisoc  44* 

steam-cultivation  tackle 79* 

extirpateurs 91* 

chain-harrows. ^ 

markers  ( rayonnenrs) IW 

mowers 158,155 
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Rennes  (me-et-Vilaifie,  France) — Conthiaed. 
affricnltual  machinery  piannfhctnred — 

hay-tedders 166 

grain-flatteners .203*,  204 

root- waahers 206 

cutters 207,208* 

wine-preases 226* 

Betinoepera  (AM  Horticulture:  produota:  flowers). 
Reunion  (am  France:  Colonies). 

Reray,  Baron  Simon  (Hungary),  model  of  fish-breoding  establishment 448,518 

silver  medal  awarded 443 

Revolution,  the  French  (17R0  et  seq.),  effects  on  agriculture  and  the  tenure  of  lands 267 

Reynolds,  A.  J.  (Chicago,  HI.),  fruit-drier 7 

gold-medal  awarded 8 

Rhamnua  («««  Horticulture :  prodacts:  flowers). 
Bhincospermum  (fee Horticulture:  products:  flowers). 
Rhine  River— 
flsh— 

salmon 4;>6 

di£Gicult  to  transport  and  acclimate 456 

burbot  (lotta  vulgaris) 459 

formerly  found  in  the  river  Seine,  France 459 

acclimated  in  the  aquarium  at  the  Trocad6ro,  Paris 459 

Rhine,  Valley  of  the,  vineyards  and  agricultural  products 288 

Rhododendron  (tee  Horticulture :  products:  flowers). 

Rhone,  River  (France),  vineyards  in  the  valley  of,  destroyed  by  the  phylloxera  vastatrix 345, 346 

Rice  (tee  Agriculture :  products). 

Riches  &  Watts  (Norwich,  England),  turning  horse  hay-rake,  illustration  1C3*,  164 

Richmond  &,  Chandler  (Salford,  England),  straw-cutter,  illustration 200*.  201 

grain-crusher,  illustration 204* 

steam-cooking  apparatus,  illustration 213* 

Ricinus  (MS  Hortioultoro :  products:  flowers). 

lUghy  (Carlton  Grange,  England),  breeder  of  horses 335 

Kinglijoebing  (Denmark)— 
flshing  industry — 

preserved  fish 425 

Risler  (France),  Professor  at  the  Institute  Agronomique,  Member  of  the  Jury,  Class  76 ?..  7 

Riva  (Tyrol,  Austria)— 
agriculture — 

tobacco,  grown  under  governmental  direction 276 

Rivera— 

poUntion  of  by  sewage  of  cities  (tee  Seine  River). 

*  drugs,  refuse,  etc.,  ii\)nrious  to  flsh,  prohibited  in  France 514, 515 

obstructions  to  passage  of  flsh  prohibited  in  France 614, 515 

flab-ladders  required  in  France 515 

measures  for  re-stocking  in  France 516, 517-520 

needed  in  United  States 614 

{§ee,  further,  individual  rivertj  viz: 

Adour  (France),  Mac  Cloud  (California),  Thames  (England), 

Danube,  Meuse  (France),  Tomeo  (Finland), 

Ganges  (India),  Rhine,  Uleo  (Finhmd), 

IJo  (Finland),  Rhone  (France),  Vienno  (France), 

Kemi  (Finland).  Sarthe  (France)  Wuski  (Finlnnd), 

Kumo  (Finland),  Seine  (France),  Yonne  (France). 

Kymmene  (Finland),  Sira  (Norway),  f 

Etoaoh  (MS  Fish). 

RobUlard  &  Mar6chal  (Arras,  France),  grain  and  fertilizer-seeder  tested 102 

Roche-Bernard  (Morbihan,  France)— 
flshing  industry- 
mussels  433 

Rochefort  (Charente-Inf6rieure,  France),  maritime  flsherles 527 

Rochelle  (France)— 
flshing  industry— 

st«am-veaselB,  using  drag-nets '. 684 
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RocheAter  (England) — 

agricaltoral  machinery  manufkotiired — 

steam-onltivating  tackle 58, 64, 71-73*,  74 

locomotives  for fl7*,68,fl8,71,7y 

reapers 157,158*,19 

Rock,  rock  bass  (see  Fish). 

Romans  (ancient),  method  of  thrashing  grain  (tribulwm)  172 

used  cavalry  horses  from  Belgic  Onnl S4 

fondness  for  lampreys 460 

Rome  (Italy) — 
horticulture — 
fmits — 

almonds 30 

apples 39 

apricots SSI 

flgs 3a 

grapes 383 

lemons S3 

medlars 383 

melons  381 

oranges  883 

I>eaches  - 3S 

pears 383 

quinces 383 

Somney  Marsh  (Kent,  Bngland)— 
agriculture — 
live  stock — 

sheep 896,323 

bred  in  France 33 

Ronna,  A.  (France),  civil  engineer,  Memberof  the  Jury,  Class  76 T 

Root-diggers  («ee Machinery :  agricultural:  plows). 
Roots  ^Me  Agriculture:  products). 
Roscommon  sheep  (tee  Agriculture:  live  stock). 
Roses  (see  Horticulture:  products:  flowers). 
Rosidres  (Cher,  France)— 

agricultural  machinery  manu£Actured — 

boilers,  steamers 213,  tIC 

Roamorinus  (fM  Horticulture:  products:  flowers). 
Rotengle  (tee  Fish). 

Rothberg  (Oennevilliers,  Seine,  France),  obtained  flrst  prize  of  the  C^itral  Society  of  Horti- 
culture of  France  for  vegetables  fertilized  by  the.  sewage  of  Paris  (1877) 411 

Itonelleuse,  Burgundy  vineyard-plow,  deflnition SW 

Rouen  (Seine-Inf6rieure,  France)— 

agricultural  machinery  manuflactured — 

reapers 14a,147-MI 

seeders M! 

Rouen  ducks  («m  Agriculture:  live  stock). 
Roughey  (tee  Fish). 

ROUMANIA—  ! 

Agricultubk— 

condition  of    2M,a* 

products — 

cereals 381 

production 288,298,8? 

barley ^ SBI 

production 280, 2961 V 

buckwheat 3* 

production. 2flB^8W,S 

com  (maise) S3 

production 288,280,296^297,31 

millet » 

production  28B,29«,*» 

oats .^. * 

production 289t29i^W 
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OUMAKIA— Contiiiaed. 
AaUCULTUBB— 

prodnoto— 
cereals — 

lye 289 

pTodaotion 289,2%,  287 

wheat 288 

produotion 289,296,297 

Uveatook-— 
number  of — 

aases  and  mnlee 304 

cattle , 304 

goata » 804 

horaee 304 

sheep 304 

swine 304 

oosselet  (Tancroo,  France),  stnhble-plow  tested 18 

oreredo  (Tyrol,  Austria) — 
agrionltore— 

tobacco,  grown  nnder  governmental  direction   '. 276 

oy,  Aognste  (Paris,  France),  grapes  exhibited 379 

oyal  Agricnltoral  Society  of  England — 

promoted  system  of  steam  plowing  and  cultivation 53 

trial  of  sheaf-binders  at  Bristol,  England,  September,  1878   123 

mowing-machines  at  Taunton,  England,  1875 155 

oze  Frdres  (Polssy,  France),  grain-cleaners 186 

nfr(M«Fish). 

.nSSIA  («M,  oteo,  Saint  Petersburg,  Tchesmensky,  Warsaw). 

AOBICULTUBK— 

(Note. — M<»ehinery,  implemerUa^  etc.,  uted  in  OffrieuUure  are  indexed  under  Machinery : 
agricultural,  beUno.] 

condition  of 278 

products- 
cereals 278,296,297,299 

barley 278 

iwoduction 278,296,297,299 

buckwheat 278 

production 299 

millet 278 

production 278,296 

oats 278 

production 278,296,297,299 

rye 278 

production  278,296,297,299 

wheat 278 

production 278,296,297,299 

flax 278 

gropes 278 

hemp 278 

potatoes  278 

production 278,299 

sorghum 278 

exports — 

rye  to  Sweden .         283 

live  stock- 
cattle,  number 278,304 

goats,  number  '. 278,304 

horses 382,333 

number 278,304 

native  breeds  of  Asiatic  stock  degenerated 332 

modem  atten Uon  to  breeding 332 

by  the  government 332 

land-owners 332 

Count  Orloff 332 

Grand  I>uko  Nicholas 332 
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RUSSIA— Continued. 

AOBICULTUBE— 

live  stock— 
horses — 

modem  attention  to  beeding— 

introdaotion  of  Arab  breed 33^333 

Barbs 333 

English 332,333 

varieties — 

Orloff  trotter 332,333 

saddle  horses 882,333 

cavalry  horses 332,333 

sheep,  number 278,304 

swine,  nnmber 27K9M 

Fish  axd  Fish-Cultdbb  {see,  further,  Finland,  below,  under  Provinces) — 

exhibits 479,480 

fish  preparations — 

isinglass  from  the  sturgeon 4^ 

nets 4» 

imports — 

anchovies — 

fromNorway '. 4M,447,4tf 

crab^— 

from  Finland 427, 428 

herring— 

from  Norway 440,447 

Hslmon — 

fresh,  in  ice,  from  Finland 428 

salt,  from  Finland 421 

stroemming — 

salt,  from  Finland 429 

Machinbbt — 
agricultural — 

exhibits,  clasaiflcation  of 11 

steam-cultivating  apparatus 58,  (B 

imported  from  England G 

thrashing-machines 171,172 

straw-burning  agricultural  engines  imported  from  England 1B3 

field  trials  of 13 

reapers Itf 

PROVINCES- 
FINLAND  (M«,  cUso,  Abo,  E^ivjona,  Tomeo  River, 

Alande  Island,  Kemi  River,  JJivk  River, 

Ek'  nas,  Kumo  River,  TTle&borg, 

Helsingfors,  Eymmene,  Wuoksi  River) — 

IJo  River,  Salma  Lake. 

AORICULTURB— 

condition  of 290 

products — 

cereals 290 

production 200,298,297 

barley... 290 

production 290, 298, 297 

buckwheat 290 

production 290,298,29: 

millet 298 

production 290,298,297 

oats 200 

production 290,298,287 

potatoes 290 

production 290 

rye 290 

production..  .290.298,297.296 

wheat 290 

production 290.298.297 
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SSIA— Continued. 
PBOVTNCBS— 
FINLAIO)— 

AOBICULTUBK— 

live  stock— 
nombex^ 

cattle 290,804 

goats 290,304 

hones 290,804 

sheep 290,804 

swine 290,304 

FIBH  AHD  FlSH-CULTUBB— 

condition  of  the  industry 425-430 

exhibits 430,477,480 

fisheries 427-429 

lake 425,426,427,429 

river 425,426,427,428,429 

sea 425,426,427,428,429 

law  regnlating 427 

state  leases  of 428 

associations  of  fishermen  to  protect % 427 

seasons  for 426,427 

bylines  427,428,429 

nets,  seines 427,428,420 

wheels 429 

crawls 429 

yield  from 428,429 

fish,  amphibians,  etc— 

varieties  of '. 425-427 

anchovies 425,430 

bream 426,429 

cod 425 

crab 426,429 

eel 426,429 

floonder 425,429 

^g 428 

herring 425,427,430 

lamprey 426,429 

lavaret 426,429 

lote 426 

molinslur 426 

margarilana 426 

mytUus 426 

perch 425,429 

pike 426,429 

pout 429 

rase 429 

roach 426,429 

salamander 426 

salmon 426,427,428,429 

sandra 425,420 

seal 429 

sik  427,428 

silakka  (stroemming) 427,428,429 

sprat 427 

triton 426 

trout 4^6,429 

exports 429 

crabs 427,'129 

to  Russia 427 

salmon 428,429 

to  Russia 428 

stroemming  429 

appliances,  utensils,  etc 430 

boats  for  herring-fi ahery 428 

seal-fishery 420 
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BUSSIA— CoDtinaecL 
PROVmCES— 
FINLAND- 
FISH  AND  FiBH-CULTURB— 
appliancea,  utensfls,  etc. — 

nets 4S^*» 

for  herring ^,428 

crawls ^49 

seines 428,48 

witii  pine  floats 4» 

wheels 428 

lines 428. 4» 

fish-food  prodnots 428,477 

stroemming,  salted 428,428 

sprats,  presenred 428 

salmon,  salted 428, 42& 

exported,  fresh,  in  ioe ttS 

lavaiet,  salted tf* 

spawn • .' 43i 

herring,  boneless 438 

POLAND— 

Hobucdltube— 

apples 377 

Ajitonowka 377 

Dnohowoje tn 

Titowska 377 

Rnston,  Proctor,  &.  Co.  (Lincoln,  England),  flrai-olass  thrashing-machine,  illostraldon 17S,  17S* 

antomatio  feeder,  illustration,  section 177*,1'78 

phui 178* 

straw>fed  portable  engine 182*,  18 

Rutland,  Yt.— 
manufactores— 

scales * 

Sables-d'-Olonne  (Vendue,  France) — 
fishing  industry — 

mollusks 436 

oysters 4SS,435 

dried  433 

living 433,435 

palonrdes 43$ 

Saccolabium  (tee  Horticnltoxe :  products :  flowers). 
Sadec  (Cochin  China)— 
fishing  industry — 

flshoil 438 

fishing  implements 438 

Saigon  (Cochin  China) — 
fishing  industry — 

fish,  models  of  .  418 

shark  fins 4B 

tortoises 438 

SaEma,  Lake  (Finland)— 
fisheries — 

seals —  4S9 

8aint-Di6  (Vosges,  France)— 

agricultural  machinery  manufiaotored— 

plows 18 

Saint-GiUes-sur-Yie  (Vendue,  France)— 
fishing  industry — 

Crustacea IS2 

mollusks KB 

Saint-Hilaire-du-Ries  (Vendue,  France)— 
fishing  industry — 

river  salts 433 

writings  on  salt  marshes  and  their  prodnotlons 433 
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SttSnt-lBaire  (Aveynm,  Franoe)— 

agrionltonJ  maohinery  manufiMstared — 

plows 18 

Saint  John,  F.  (Melbourne.  Victoria,  Aostralia),  oolleotlon  of  48  Tarietlea  of  Auatralian  flah. . .         442 
Saint  Johnsbory,  Vt.— 
mann&ctnrera— 

scales 8 

Saint-Kartin  (Oaadelonpe) — 
fishing  industry — 

Crustacea 438 

flub 438 

Saint-Martin-de-B6  (Cbarente-Inf6rienie,  France)— 
fishing  industry — 

treatises  on  fish  culture 484 

Sainte-Maude  (France),  Departmental  School  of  Arborloulturo 304 

Sainte-Maure  (Indre-et-Loire,  France)— 
agricultural  machinery  maauikctured — 
plows— 

vineyard 18 

d6chausseuse 210*,  217 

rechausseuse 210,217* 

oavaillonneur 917*,  218 

gang  (bisoc) 218* 

Bnrgundian  ronellense 210* 

ridging 18 

ditching 18 

scrapers  and  rakes 220* 

Saint-Petersburg  (Russia)— 
fishing  industry — 

salmon  imported,  ftesh,  in  ice,  liromLake  Ladoga 428 

Saint-Pierre  (tse  France:  Colonies). 
Saint-Beroy  (Seine-et-Oise,  France) — 

agricultural  machinery  manufactured— 

apparatus  for  steam  cultivation 08^78-80* 

engine  and  windlass 79* 

plows      17 

Saint- Vivien  (Gironde,  France) — 
fishing  industry — 

oysters 435 

Saladeros,  meat-salting  establishments  in  the  Argentine  Bepublio 294 

SaLid  plants  («e«  Horticulture:  products:  vegetables). 
Salagnac  (Oeuse,  France) — 
fishing  industry — 

boxes  for  hatching  fish  eggs 485 

Salamander  (#m  Fish). 
Salerno  (Italy)— 

fishing  industry — 

nets  of  tweed 448 

Salers  cattle  {iee  Agriculture :  live  stock). 
Salford  (England)— 

agricultural  machinery  manufactured— 

straw-cutters 200*,  201 

grain-cnishers 204* 

steam-cooking  apparatus «. 214* 

Salisbnria  (see  Horticulture :  products :  fiowers). 

Salmon  (§ee  Fish). 

Salmon-trout  (sm  Fish). 

Salsify  (Me  Horticulture :  products :  vegetables). 

Samain  (Bloin,  France),  wine  and  cider  toggle-press,  illustration 282*,  233 

oil-press,  casson,  tampon,  and  barrel  for,  illustration 238*,  284 

Samarang  (eee  Netherlands :  East  India  Colonies). 
Samuelson  &  Co.  (Banbary,  England)  — 

reapers 147 

entered  for  trial,  but  withdrawn 141 
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Samnelson  Sc  Co.  (Banbury,  England) — Contimned. 
mower^ 

«nteredfor  trial,  bat  withdrawn.., 150 

lawn-mowers 158 

Sandra  (tee  Fish). 
San  Francisco,  CaL — 

agricultural  machinery  manuflACtured — 

wine-heaters. 8,224 

Saracens  introduced  the  Arab  horse  into  France  (A.D.7S2) 339 

Sardines  (»ee  Fish). 

Sarlat  (Dordogne,  France) — 

agricultural  machinery  manufactured — 

plows 17 

Sarracenia  (tee  Horticulture :  prodact«:  flowers). 
Sarthe  Siver  (France)— 
fishing  industry- 
stocked  with  salmon  firom  California 456 

Sarzeau  (Morbihan,  France)— 
fishing  industry — 

oysters 438 

oy  ster-liatching 496 

Saule-botte  (see  Fish). 

Sauson,  Andr6  (France),  writings  on  the  breeding  of  Norman  horses 837 

Savoyard  sheep  (see  Agriculture:  live  stock). 

Sayn's  scarifier  (plow),  exhibited  by  C .  L.  Bourdin,  Paris,  France,  iUnatratioii 35^ 36* 

Saxe-Weimar  (see  Grermany :  states). 
Saxony  («00  Germany :  states). 
Scarifier  («e0  Machinery :  agricultural:  plows). 
Sceaux  (Seine,  France)— 
horticulture — 

garden  and  nursery  products BM 

cherries 874 

Schles wig- Hols tein  (see  Germany). 

Schloesing  (Paris,  France),  report  of  the  governmental  commission  of  inquiry  into  the  utiliza- 
tion of  the  sewage  of  Paris  (1876) 415 

Scholtze,  Repphau,  &  Co.  (Warsaw,  Kussia) — 

reapers  tested , 112 

Schwartz  wald  {see  Black  Forest). 

Sciadopytis  («e«  Horticulture :  products:  flowers). 

Scotland  (see  Great  Britain). 

Scottish  Steam  Cultivation  Company  (Edinburgh,  Scotland),  cost  of  onltiTation  by 54, 55 

Sea-eiephant  (see  Fish). 

Seal  (tee  Fish). 

Segr6  (Maine-et-Loire,  France) — 

agricultural  machinery  manu£EM:tured — 
plows — 

movable-point ^...^ ^^ 2^,26,27 

Brabant  double    31*.  88 

subsoil 35* 

ridging 38* 

grain  and  seed-drills I10*,lll 

horse  hay-rakes 16(f 

hay-tedders ISP 

Seine  River  (France) — 

banks  of,  within  Paris —  • 

decoration  of,  within  Exposition  grounds,  with  flowers,  trees,  etc 346, 348 

decoration  of  the  quays  with  trees,  etc 399 

rafts  no  longer  floated  down,  to  Paris 459 

polluted  by  the  sewage  of  Paris 413, 415, 41S 

remedial  measures — 

chemical  neutralizing  agents 413 

utilization  of  the  sewage  in  horticultural  operations 413-418 

water  £rom.  used  in  aquarium  of  the  Trocad6ro 450,468 

warmth  oi",  adapted  to  batrachians 460 

barbel 461 

rich  in  organic  matter,  algof,  conferva,  etc 468 
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Seine  RiTer  (Fiance) — Continued, 
flahof— 

fimnerly  destroyed  by  the  poUuiion  ftom  aewage 413 

lotte,  now  disappearing 450 

barbel 461 

br^me 461 

nases 4C2 

collection  of  larval  food  for  fish  ftt>m 475 

Senegal  (tee  France :  colonies). 

Seqaoia  («M  Horticulture :  products:  trees). 

SERYIA— 

AOBICULTURB— 

condition  of 280 

products- 
cereals 290 

production  290,208,297 

barley 290 

production  290,296 

buckwheat 290 

production 290,296 

com 290 

production 290.290,298 

oats 290 

production 290,296 

lye 290 

production 290,296 

wheat 290 

production 290,296 

imports — 

cereals 290, 297 

Settons,  Lake  (France)— 
fishing  industry— 

lavaret  acclimated  in    457 

transferred  to  aquarium  at  the  Trocad6ro,  Paris 457 

Sexton,  G.  M.  (Ipswich,  England),  exhibited  Suffolk  swine  326 

awarded  prize  of  the  Agricultural  Society  of  France 326 

Shad  (MS  Fish). 
Shark  {see  Fish). 

Sheble  &  Fisher  (Philadelphia,  Pa.),  horticultural  tools 865 

Sheep  {tee  Ag^culture:  live  stock). 
Sheffield  (England)— 

agricultural  machinery  manu factured— 

straw-cutters 201,202 

Shields,  J.  (Brookline,  Mass. ),  fishing  tackle,  silk  lines,  artificial  flies    448 

received  honorable  mention 448 

Short-horn  cattle  (tee  Agriculture:  live  stock). 

Shdtsiou,  Japanese  brandy  made  from  rice,  used  for  preserving  oysters 443 

Shrewsbury  (England) — 

agricultural  machinery  mannfjAotured — 

plows 23*,  24*,  25, 48 

dod-crushers 99* 

mowers 150 

straw-cutters   200,201 

cultivators 91,92* 

horse-hoes  and  grubbers • 93*,  94 

seed-drills        109*,  110 

oil-cake  breakers 205* 

Shrimps  {tee  Fish). 
Shropshire  (England) — 
agriculture- 
live  stock — 

sheep  (Shropshire  downs)  ■ 821,822 

adapted  to  Western  prairies 822 

bred  in  France 828 


684  INDEX. 

SIAM— 

MACniNKRT— 

agricultaral— 

anoien  t  implementB  exhibited IC 

Sik  {see  Fish). 

Silakka,  herring  of  the  Goaste  of  Finluid  («M,  oteo,  Hah).... fiT 

Silesia  (see  Aostiia-Himgary :  proTinoee). 

Silo,  a  pit  for  the  packing  of  maiae,  definition 243 

use  of;  invented  and  practised  by  Anguste  Gofiart,  Bnrtin,  France 343 

described  in  book  and  letters  by  A.  GofDirt 243-247,252,28 

used  by  Francis  Morris,  Oakland  Manor,  Maryland  248,249,2M 

at  Winning  Farm,  Massachusetts 251 

by  Mr.  Bailey,  Billerica,  Massachoaetts 254 

plan  of  twin  silos,  illustration 24V 

method  of  emptying,  illustration 2S0* 

Silurus  (eee  Fish). 
Silver  bream  (tee  Fish). 
Silver  eel  («M  Fish). 

Simond  (LaBanme,  France),  plow  tested IS 

SiraBiver  (Xorway),  maps  of  salmon  flsheriet  in 448 

Skipjack-pike  (§ee  Fish). 
Skovshoved  (Denmark) — 
fishing  industry — 

fishing  apparatus 4S 

Slaves  («M  Operatives). 

Smllax  (eee  Horticulture:  products:  flowers). 

Smith,  Humphrey  (Ireland),  exhibited  cattle 381 

Smyth  (James)  A.  Sons  (Peasenhall,  England)— 

beet-seeders  tested M2 

grain-drill,  Ulustration 1(HM0«,1» 

telescopic  seed-tube,  illustration 108* 

broadcast  seeder,  illustration Ill* 

combined  beet-seed  and  fertilizer  drill,  illustration 115*,  116 

beet-seed  planter,  illustration : IIC* 

Snapdragons  («r0  Horticulture:  products:  flowers). 
Snapper  (eee  Fish). 
Snoek-pirapau  (see  Fish). 

Soci6t6  Centrale  d' Horticulture  de  France,  exhibited  modela  of  French  firuits M 

Sooi6t6  Centralo  d'  Horticulture  de  la  Seine  Infi6rieure  (France),  exhibited  models  of  French 

ftuits 385.388 

Soci6t6  d'Acclimatation  (France),  California  salmon  eggs  supplied  to,  by  United  States  Oom- 

missionerof  Fisheries 465, 4o£ 

Soda,  nitrate  {tee  Agriculture:  fertilizers). 
Soissons  (Aisne,  France) — 

agricultural  machinery  manufactured — 
plows — 

Brabant 17 

harvesters    148^148 

Solannm  (Mtf  Horticulture :  products:  flowers). 
Sologne  (Franco) — 
agriculture- 
ensilage  of  maize,  etc 24^-254 

Solognote  sheep  {eee  Agriculture :  live  stock). 
Solomon,  £tienno  (Thomery,  Seine-et-Mame,  France) — 

horticultural  exhibit »4 

grapes     S79 

greenhouse  (vinery)  exhibited sa* 

Sorghum  {see  Agriculture:  products). 

Sotteville  (Seine-Inffirieure,  France),  agricultaral  system ;  rotation  oif  crops 236 

Souchn-Pinet  (Langeais,  France),  vineyard  horse-hoe,  illustration ..  219*,2S0 

harrow,  illustration 21»*,220 

South  Australia  {see  Great  Britain:  colonies:  Australia). 
Southdown  sheep  {see  Agriculture:  live  stock;  also  Sussex, England). 
Sowers  {see  Machinery:  agricultural). 
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Paice. 
SPAIN— 

AOSICULTUBB— 

condition  of 286 

tpecial  Agrionltaral  Building  at  BxpOflitkm 286 

prodnct^— 

oereato 280 

production 286,290,297 

barley 280 

production 280,290,297 

com  (maize) 280 

production 286,296 

rye 286 

production 280,290,297 

wheat 286 

production 280,290,297,298 

leguminous  planta — 

beans,  tbr  horse  feed 280 

manufactures — 

cannedftnit    280 

olive  oil 286 

used  in  preserving  fish 478 

wine 286 

live  stock — 

asses  and  mules,  number  of 804 

cattle,  number 304 

goats,  number 304 

horses,  number 304 

sheep  319,820,324 

number  804 

Merino 819,320 

bred  in  France 810 

Italy 319 

United  States 319 

produced  M6tis-M6rino  by  crossing  with  French  breeds 320 

swine,  number 304 

FiSHIHG  IKDUBTBT— 

exhibit 478 

fish,  preserved  in  oil 478 

HOBTICULTUBB— 

grapes 286 

for  wine-making 286 

attacked  by  the  phylloxera  vastatriz 413 

glowers  of,  represented  at  international  congress  concerning  the  phylloxera,  at 

Montpellier,  Franco 408, 409 

Machikbrt— 
agricultural — 
exhibits- 
classification  of 11 

steam-cultivating  apparatus 53, 62 

imported  flrom  England 62 

thrashing-machines,  imported  from  England 172 

metal- worki  og— 

**  Catalan  trumpet "  of  iron-smelting  ftimaces  adapted  to  aerating  water  in  aquaria, 

etc 451* 

Spanish  mackerel  {tee  Fish). 
Speer  (Alexander)  &.  Sons  (Pittsburgh,  Pa). — 
plows — 

silver  medal  awarded 8 

plowstested 18 

center  lever  plow,  illustration 27*,  28 

hillside  plow,  illustrations 80*,  81 

potato  digger,  illustration 6(^,51 

Spinach  (tM  Horticulture :  products:  vegetables). 
Sponges  (tee  Fish). 
Sprat  (tee  Fish). 
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SpringfleH  Ohio— 

Agricnltnr^  and  horticnltoral  maohinery  xnanaflactared— 

harvesters 8,140 

reapers 141,1«*,144 

monger  and  reaper  combined 14! 

mowers IfiCT,  161-,  152-,  153, 154 

lawn-mowers 385 

Squashes  (««e  Horticnltore:  prodacts:  vegetables) 
Stable  monnro  {see  Agricaltnre:  fertilizers). 
Stamford  (England)— 

agricnltnral  machinery  mannfEMJtored — 

hay-tedders 160 

Stavanger  (Norway) — 
fishing  industry — 
fish— 

anchovies 444,447 

herrin;: 448,447 

salmon,  in  oil 447 

exports  to  Denmark 446, 447 

France 44«,447 

Germany 446,447' 

Great  Britain 447 

HoUand 447 

RnasiA 446,447 

Sweden 446,447 

lobsters 448 

reservoirs  of  the  Society  for  the  Artificial  Beprodnction  of  the  Lobster 448 

Steam-cultivating  apparatus  (tee  Machinery :  agricultural). 

Stcrstcvens,  L.,  Commissioner  from  Belgium,  Member  of  the  Jury,  Class  76 7 

Sticklebaclc  (see  Fish). 

Stockflsk  (tee  Fish). 

Stoddard  (John  W.)  &  Co.  (Dayton,  Ohio)— 

grain  drill 105 

bronze  medal  awarded J» 

horse  hay-rake 161 

tested 160 

self -discharging  apparatus 162, 166 

Stonehaven  (Bngland) — 
fishing  industry*— 

fish,  dried 441 

cod 441 

ling 441 

smoked 441 

haddock 441 

Stranger  (tee  Fish). 
Stratton  &  Cullom  (Meadville,  Pa.)— 
hay-loader- 

silver  medal  awarded 8 

tested 161 

Strawberries  («M  Horticulture:  products:  fhiits). 

Stroemming,  herring  of  the  coast  of  Finland 427 

Stubbel(Jobing  (Denmark) — 

agricultural  machinery  manu&ctnred — 

seed-sowers Hi*,  112* 

Sturgeon  (tee  Fish). 

Subsoiler  (Me  Machinery:  agricultural:  plows). 
Sufiblk  (England)— 
agriculture- 
live  stock — 

cattle 809 

horses  ("Suffolk  Punch  "or  •'agricultural  horse") 385,336,337 

swine  325 

bred  in  Fnited  States    325 

prize  of  honor  awarded  to 338 

Sugar  (tee  Agriculture:  manufactures). 
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tigar-cane  (»m  Agrioultnro:  prodacta). 
ariiiam  (Me  Netherlands :  West  IhdiA  Colonies), 
araga  (Japan) — 
fishing  industry — 

apparatus  and  ntensils 443 

issex  (England) — 
agrioultiire— 
live  stock — 

cattle 308 

sheep 321 

Soathdo^m 321,322,340 

bred  in  France 321,322,323 

grand  prize  of  Agrionltnral  Society  of  Franco  awarded  to 321 

swine '. 325 

bred  in  United  States 325 

itherlandf  Duke  of  (England),  nseof  plowing  engines 02 

itherlandsbire  (Scotland) — 
agricoltnre — ' 

reclamation  of  stony  land  by  steanHsoltivating  apparatus 88 

WHEDEN- 

AOBICULTURE— 

(Note. — Machinery,  implementtj  etc.,  ueed  in  (igrieuUure  are  indexed  under  Machinery : 
agricultural,  beloto.] 

condition  of 282-285 

governmental  encouragement 283, 284 

Boyal  Agricultural  Academy 283 

model  farm 283 

school  of  physiology  and  agricultural  chemistry 283 

schools  of  chemistry 283 

agricultural  societies    283 

agricultural  engineers  .' 284 

agricultural  colleges 284 

farm  schools   284 

dairy  schools : 284 

dairy  societies 284 

products — 

cereals 282 

production 282, 296, 297 

barley —  t 232 

production  282,296,298 

buckwheat 282 

production 283 

millet 296 

production   290 

oats 282 

pro<luction 282, 296, 298 

rye 282 

production 282,296 

cakes  of,  the  ordinary  food 286 

wheat ^ 282 

production 282, 296 

leguminous  plants .- 282 

beans 282 

lentils 282 

for  fodder  and  seeds 282 

pease 282 

production 282 

rape-seed 283 

production 283 

roots 282 

production 283 

beets 282 

production 283 

carrots 282 
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SWEDEN— Continued. 

AOBICULTUBB— 

prodnots— 
roots — 

potatoes 282 

prodnotion 283,26 

radishes 28 

tamips 28! 

manufactares — 

beet-root  sugar , 28S 

whisky,  from  grain 283 

potatoes 283 

dairy  products  (tea  live  stock,  bdow). 
live  stock — 

cattle 2M 

draft  oxen 284 

nnmber 304 

goats,  number 904 

horses 284 

number 304 

sheep 284 

number 304 

s w  ine,  number 904 

governmental  encouragement  of  stock-raising 284 

importation  of  breeding  cattle,  from  England 284 

Holland 284 

stallions  for  breeding ?84 

model  sheep  farms 234 

dairy  schools. 2^ 

societies 281 

traveling  instructors  and  inspectors 284 

prizes  to  breeders  284 

dairy  products 284 

operatives — 

wages 284i,28S 

women  as 285 

exports^ 

cereals 283 

to  Belgium 283 

France 283 

GreatBritain 283 

Norway 283 

imports — 

rye  and  flour 283 

from  Denmark 283 

Bussia ^ 283 

Fish  akd  Fibh-Cultubb— 

cod  fisheries  on  the  coast  of  Norway 488 

imports— 
fish— 

fit»m  Finland 429 

anchovies— 

from  Norway 446^447,448 

crabs — 

firom  Finland 4SS 

herring — 

from  Norway 446^417 

salmon — 

from  Finland 429 

stroemming — 

friom  Finland 429 

lines  and  nets — 

ftom  Norway ^ 445 
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T^DEN—Continned. 
Macbikbrt— 
agricnltnral — 
exhibits — 

classification  of 11 

plows- 
imitated  from  English  models 16 

sowers 102, 103 

grain-drills 103 

broadcast-seeders » 113 

steam-onltivating  apparatus,  imported  ft^m  Enjxland 62 

ine  {tee  Agriculture :  live  stock). 

riTzKRLAyP  (fM,  dUo,  Constance,  Lake ;  Genera;  Lausanne)— 

AOBICULTUBB— 

I'Som.—Jliaehinery,  impUmentt,  etc.,  used  in  agrietUture  are  indexed  under  Machinery : 
agricoltoral,  below.] 

condition  of 280,281,312 

prodncta— 

cereals 280,281,296,297 

barley 281 

production .  281,296 

oat« 281 

production 281,296 

rye 281 

production 281.290,296 

wheat 281 

Konette,  acclimated  in  France 262 

production 281,296 

lentils 280 

root« 280 

mann&cturea — 

arrowroot 280 

cassava 280 

macaroni ^ 280 

tapioca 280 

vermicelli 280 

imports — 

cereals 281,297 

ezport»» 

cheese 313 

live  stock- 
cattle 312,313 

number 281,304 

oxen  and  cows  used  for  farm  work 312 

declared  to  be  fond  of  music 312 

dogs — 

Saint  Bernard 328 

goats- 
number 281,304 

horses- 
number 281,304 

sheep- 
number 381,304 

exhibits 824 

swine-^  • 

number 281,304 

FIBB  Am)  FiSH-CULTUBB— 

fish  tnnn,  acclimated  in  France— 

brtoie  (attempt  unsuccessfhl) 461 

lavaret '457 

orfes 464 

silurus 462 

trout 458 

HOBnCULTURI^ 

grape-growing 412,413 

44  P  E — VOL  6 
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SWITZERLAND— Continued. 
Machinebt— 
agricultural — 

exhibits,  classification  of U 

steam-cultivating  apparatus,  imported  from  England S 

field  trials  of i 18 

Sycamoro  (MeHorticulturo:  products:  trees). 
SYRIA— 

Agbicultube— 
live  stock — 

Arab  horses  bred  and  exported 330 

FiSHIKO  IXDUSTBY— 

sponges 437 

Tancron  (Seine-et-Mame,  Franco)— 

agricultural  machinery  manufactured — 

plows  IB 

Tapioca  (tee  Agricnllore :  manufactures). 

Tarare,  French  grain-cleaning  machine,  definition  — 185,188 

Taxodium  (tee  Horticulture :  products:  flowers). 
Taxus  (tee  Horticulture:  products:  flowers). 

Taylor.B.  C.  (Dayton,  Ohio),  horse  hay-rake 161,16J 

Tayor  Manufacturing  Company  (Westminster,  Md. ),  thrasher  tested 175 

bronze  medal  awarded S 

Tchesmensky  (Russia) — 
agriculture — 
live  stock — 

horses  (Orloff  breed) 332,333 

Tea  (tee  Agriculture:  products). 

Tedders  («ee  Machinery :  agricultural). 

Teisserenc  du  Bort,  Minister  of  Agriculture  and  Commoi;pe,  France — 

ordered  field  trials  of  agricultural  machinery  at  the  Exposition 12, 13,16 

witnessed  trials  of  binding-reapers 131, 132, 133 

Telescope-fish  («ee  Fish). 
Tench  (tee  Fish). 
Teste  (France) — 
fishing  industry — 

steam  vessels  using  drag-nets — 534 

Texel,  Island  of  (Netherlands) — 
agriculture- 
live  stock — 

sheep  exhibited 334 

Texier  &  Fils  ( Vitr6,  France),  hand  thrashing-machine,  illustration 172*.  173 

Textile  plants  (tee  Agriculture:  products). 

Thames  River  (England),  larvse  from  the  mud-banks  of,  collected  and  sold  as  food  for  tish 475 

Theophrastus  {tee  Horticulture:  products:  flowers). 

Thibaut  &  K6t616er  (Sceaux,  Seine,  France),  horticultural  exhibit 3M 

Thil-en-Voxin  (Euro,  France) — 

agricultural  machinery  manufactured — 

root-cutters ^.^v^_^ 211* 

Thirsk  (England)— 

agricultural  machinery  manufactured — 

mowers 150 

Thomery  (Seixie*ot-Mame,  France) — 
horticulture — 

garden  and  nursery  products 364 

grapes   379, 881. 40«,  4fi7 

methods  of  training 406*.  4<r7*,  408» 

Thorn  (t<?e  Horticulture :  products:  trees). 
Thrashers  {tee  Machinery :  agricultural). 

Thurber,  H.K&  F.  B.  (Now  York,  N.  T.),  canned  meats  and  fish  449 

TTIlandsia  {tee  Horticulture :  products :  flowers). 

Tillyfour,  William  MoCombie  (Aberdeen,  Scotland),  exhibited  cattle 310 

grand  prize  awarded 310 
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Tiaserand,  Eagtoe,  Inapeotor-GeneTal  of  AgricultuTe  (Frances- 
director  of  the  sections  of  Agriculturo  and  Horticulture  at  the  Exposition 15, 256 

advocated  field  trials  of  agricnltnral  machinery  at  Exposition 12, 15 

directed  field  trials 19,42,134 

witnessed  tests  of  binding-reapers 131, 132, 134 

report  on  the  Vienna  Exposition,  1873,  referred  to 13n«te 

statement  of  the  cost  of  steam-cultivation  in  Algeria 56-58 

estimate  of  profits  in  agricultural  operations  In  France 255 

Tobacco  (•««  Agriculturo :  products). 

Tobin,  Joseph  F.  (New  York,  N.T.),  manufactured  whalebone 448 

awarded  silver  medal 448 

ToUo  (Japan) — 

fishing  industry — 

fishing  apparatoB  ,...^ 448 

marine  plants 443 

fish,  sun-dried 443 

mollusks 443 

Tomatoeef  {»ee  Ilortioulturo :  products :  vegetables). 

TSrfisk,  dried  cod-fish 446,447 

Tomeo  Biver  (Finland)— 
fiBherie»— 

salmon 428 

sik... 428 

Torrey a  (»M  Horticulture :  products:  flowers). 
Tortoise  {ses  Fish). 
Toulon  (France) — 

maritime  fisheries 527 

tunnies 534 

Toulouse  (Haute-Garonne,  France) — 

agricultural  machinery  manufactured — 

trussing  hay -presses 236*,  237* 

fishing  industry — 

utensils  manufactured 430 

Toulouse  geese  {gee  Agriculture:  live  stock). 

Toume-oreille,  French  hill-side  plow,  definition  of 29* 

Touroulourou-witwittie  {see  Fish). 
Tours  (Indre-et-Loire),  France — 

agricultural  machinery  manufEustured — 
plows — 

vineyu^ 216* 

for  hilly  ground 217* 

double  mold-board   218* 

Transparent  fish  {eee  Fish). 
Travale  {tee  Fish). 
Tree«  {tee  Horticulture:  products). 
Tremblado  (Charente-Inf6rieure,  France) — 
fiahing  industry^ 

oysters  434 

Tresca,  A.  (France),  K6p6titeur  k  ITnstitut  Agronomique,  Member  of  the  Jury,  Class  76 7 

Tresca  Fils  (Conservatoire  des  Aris  et  M6tiers,  Paris,  France),  conducted  dynomometrical 

tests  of  bhiding-reapers 133,135 

Trieste  (Austria)— 
fishing  industry — 

sponges 431 

Trieur,  French  grain-cleaning  machine i 185,186 

Trigg,  George  P.  (New  York,  N.T.),  boneless  ccJd-fish 449 

awarded  silver  medal 449 

Trinit6-sur-Mer  (Morbihan,  France) — 
fishing  industry— 

oyster-cultural  apparatus *434 

productions 434 

utensils 434 

oysters 435 

sea  shell-fish 485 
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Trisoo,  a  French  plow,  definition  of 17 

Triton  dee  Fish). 
Tromsu  (Norwoy)— 
fishing  industry — 

flsh^ils 445 

cod 447 

dried 447 

Tropseolam  (»m  Ilorticnltare:  products:  flowers). 
Trent  (iee  Fish). 
Troyes  ( Anbe,  France) — 

agricultural  machinery  manufactured — 

hydraulic  wine  and  cider  presses 238^229* 

oil-presses 239*,2III 

Truf&ut  (Versailles,  Prance),  horticultural  exhibit 348,364 

Trumpeter  («m  Fish). 
TUNIS- 

FlSHINQ  INDU8TBT— 

coral 437 

MAcnnnsRT— 
agricultural- 
ancient  implements  exhibited U 

Tunny  (tee  Fish). 
Turbot  (»ee  Fish). 
Turin  (Italy)— 
horticulture- 
fruits— 

almonds 383 

apples 376^383,494 

apricots 38 

cherries 374 

figs 38S 

grapes 881 

lemons 38) 

melons 383 

oranges 383 

peaches 375,383 

pears 878,381 

plums 383 

TITRKET— 

AORICULTUBE— 

condition 

land  cultivated 

products — 

cereals 

production 288,298^287 

barley 281 

production 289;  286 

com 

production .'. .- 

oats 289 

production 28S,  296 

rice 2S8 

production. 289 

rye 289 

production 280,296 

wheat 288 

production 288,296 

Fish  and  Fish-Culture— 

ombre,  acclimated  in  France 470 

Machdcxbt— 
agricultural- 
steam -cultivating  apparatus 53 

imported  from  England , 82 

Turkeys  (tee  Agriculture :  live  stock). 

Turnips  (fM  Agriculture:  products;  alfo.  Horticulture :  products:  vegetablea). 
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Tmn-wreat  plow,  definition  of 92 

Toxtle  (Me  Fiab). 

Tyrol  {iee  Aastria-Hongary :  provinces). 

Ule&  River  (Finland)— 

fisheries  of 437 

salmon 427,428 

legal  protection  of,  during  spawning  season 427 

sik 42S 

UleAborg  (Finland)— 
fishing  industry— 

preserved  fish 430 

Umber  (sm  Fish). 
UNITED  STATES- 

AORICULTURE— 

[NoTB.— IfoeAinery.  implementt,  etc.,  wed  in  agriculture  are  indexed  under  Machinery : 
agricnltnral,  bdota.] 

exhibit  inadequate 250,260,305,325 

insufficient  time  for  preparation 260 

no  efforts  by  governors  of  States  to  participate 260 

Oregon  sent  the  only  collective  Stat«  exhibit 259, 260 

systems  of  cultivation- 
low  cultivation  necessitated  by  economic  conditions 255, 256 

return  on  capital  invested 255 

proportion  of  land  to  agricultural  population 255 

livestock 255,256 

products  to  population 298, 297 

cereal  products  to  those  of  Europe 296, 207 

improvements  suggMted  by  European  practice- 
use  of  steam-cultivating  apparatus 53, 62,  G3 

discredited  by  early  experiments .  63 

agricultural  engines « 173, 1 82 

straw  for  fuel 182 

horse-powers 1C7, 169 

feriilizers 114 

economy  of  manure 239,305 

culture  of  sugar-beets 49 

lucem 265 

ensilage  of  maize  and  fodder 243,248,249,251,252,254 

keeping  animals  in  stalls  or  yards 239 

waste  in  fencing 330 

straw  for  feed 1 67, 239 

•peratives— 

labor  of,  more  productive  than  in  Europe 255 

products — 

annual  value 255 

cereals 296,297 

barley 296 

buckwheat ^  296 

corn  (maize) 260,296 

oats 296 

rye 296 

wheat 259,296 

roots— 

clima^  not  adapted  to 206 

manufactures- 
cider 225 

olivoKifl 225 

wine 225 

expoats— 

variety  of 260 

com  (maize),  to  France 263 

meat, to  France 298 

Great  Britain v 298 
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Ulf ITED  STATES-Coxitinned. 

AOBICULTUBS— 

live  stock — 

number  of  domestic  animals 255,256,303,304,305^124,32$ 

exhibit  inauequate 305,325 

great  nataral  adyaatagos  for  breeding 305^325,326 

breeding  neglected 305,324,323,326 

wasteful  methods ;  disregard  of  fertilizers 239,31^ 

insufficient  number 305, 325, 336 

ignorance  in  selecting  and  crossing  breeds 318, 326,337,338,340,341 

unskillful  feeding 2« 

asses  and  mules —  i 

number 3W 

cattle — 

number 255,25«,804 

fbreign  breeds  acclimated  and  bred- 
Ayrshire,  from  Scotland 310 

Durham  (short-horn),  from  England 306 

Hereford,  from  England 308 

Holstein  or  HoUandaise,  from  the  Kethorlands 311 

breeds  that  might  profitably  be  introduced^ 

Eyloes  or  West  Highland,  from  Scotland  ( for  mountainous  districts) 306 

Norman  (for  the  dairy ) 315 

Suffolk,  fri>m  England  (for  cold  climates) 309 

Swiss  (for  mountainous  districts,  without  grain  food) 313 

Welsh  (for  mountainous  districts) 306 

methods  of  keeping- 
less  careful  than  in  Europe 318 

wasteful 2S9;305 

lossofmonure 239,906 

soiling  vernu  pasturage 239 

value  of  animals  slaughtered 255 

exportsof  meat  and  fat  cattle 298,336 

dogs- 
value  of^  not  appreciated 328 

horses- 
number 255,256,304 

few  of  any  defined  breed . .  837,  Stt 

American  trotter 331,332 

descended  from  English  race-horse 331 

poultry 326,327 

similar  to  European  varieties , 827 

turkeys  exported  and  bred  in  Ireland 321 

sheep- 
number 256,30i324 

foreign  breeds  acclimated  and  bred — 

Merino,  from  Spain 319,  ZSZ 

Leicester,  from  England 323 

breeds  that  might  profitably  be  introduced — 

M6tis-M6rino,  from  Franco  (for  both  mutton  and  wool) 320, 321 

Southdowns,  from  England  (for  the  Western  prairies) 322 

breeding  neglected 324, 3S 

swine — 

number 256,304 

approved  English  and  European  vuieties  acclimated  and  bred 32S 

cxportof  pork ..*. a^g 

Fish  and  Fish-Culturb— 

cxbibit 448,449,477,479 

inadequate 421,422,477 

no  exhibit  of  fish-cultural  processes 422, 477 

manufactures — 

fishing  tackle,  lines,  flies 44S 

whalebone 44^1 

food  products 478,479 

fish  and  oysters,  canned,  pickled,  etc 440,477,470 
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UNITED  STATES— Coniinned. 
Fish  and  FifiU-cuLTURB— 

work  of  United  States  CommiMioner  of  Fisheries — 

acclimated  carp  in  United  States 465 

gourami  (firom  India) 471 

tench 467 

artificial  propagation  of  cod 481 

sapplied  35,000  eggs  of  California  salmon  to  the  Socidte  d*Acclimat«tion,  of  Franco.  455, 456 

reports  of,  referred  to 471, 478, 486 

apparatus,  processes,  etc. — 

transporting  salmon  eggs  from  California  to  Franco 455, 456, 512 

shad  across  the  Atlantic  unsnccessfal  465 

hatching  apparatus  imitated  in  France  509, 510 

Germany 509,510 

Williamson's  Califoroia  apparatus 509, 510* 

fish-cultural  establishments  unsuccessful,  in  consequence  of  unintelligent   feeding 

offish 474,475 

fish- 
carp  465 

catfish 470 

clams 449 

cod 449,481,530 

flounders 4  80 

fnndulus 470 

gonrami ...         471 

herring 529 

lobsters 449 

mackerel — 494 

menhaden 494 

oysters 449 

salmon 449,455,456 

shad 475 

tench 467 

whitefish 475 

fisheries— 

for  flounders:  use  of  the  French  trawl-not  desirable 480 

cod 481 

on  "the banks" 481,530 

inshore 481 

herring    529 

off  Newfoundland 529 

mackerel  and  menhaden:  need  of  telegraphic  bulletins  such  as  are  supplied  by 

the  Government  of  Norway 494 

protection  of  flsh  streams  needed 514 

HOBTICULTUUE— 

exhibit  inadequate 345 

list  of  exhibitors  (of  tools  and  implement*^) 365 

models  of  fruita,  by  United  States  Department  of  Agriculture 365, 386 

fruiU- 
apples — 

of  different  varieties  ftom  European i 370, 388 

apricots — 

superior  to  French 376 

cherries— 

the  "Guvemor  Wood,"  originated  in  Ohio,  acclimated  in  France  as  *'  on  English 

variety" • 374 

flge- 

mcthod  of  protecting  trees  in  winter 385 

grapes- 
cultivation  of 405,407,411 

less  careful  than  in  France 407 

varieties : 379,411,412 

\v  ines  from,  disliked  in  Franco 412 

vine  j  sent  for  exhibition  destroyed  by  the  Exposition  authorities,  from  fear  of 
introducing  the  phylloxera  vastatrix  345 
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UNITED  STATES-Continaed. 

HOBTICULTUBB— 

fruits- 
grape*— 

Tinea  sent  for  exhibition  destroyed  by  the  Exposition  authorities,  etc — 

acclimated  in  France  as  being  exempt  fitmi  the  phylloxera 345^  3M,  408412 

varieties  acclimated  in  France 879,411,412 

nectarines— 

superior  to  French 376 

peaches — 

superior  to  French 378 

plums— 

ii^nred  by  the  curculio 374 

strawberries- 
vines  sent  for  exhibition  destroyed  before  the  Exposition  opened M5 

unsuccessfhl  attempt  to  acclimate  Mexican  vines 374 

vegetables — 
potatoes- 
exhibits 388,404 

superior  to  those  of  Europe 388,404 

tools  and  imjilements— 

exhibits 385 

superior  to  French 396,380 

exported  to  France 896,390 

Machinsby  (including  tools,  implements,  appliances,  processes) — 
agricultural — 

exhibits  of ,.. 120 

classification 11,25 

plows- 
different  fh)m  English  and  French IG 

less  variety  of  styles  and  sizes 18,19 

local  varieties 19 

revolving  mold*board  copied  in  England 25 

rod-beam,  skim-colter 25*,  26 

wheelless  (swing)  plows  peculiar  to  United  States 26 

iron  beam 26»,27.28 

wooden  beam,  center-lever 27*.  28 

Beese  combination 28* 

hillside 28,28,39* 

sulky-plow 38,40* 

peculiar  to  United  States 39 

gang-plows 39, 43*.  48 

potato-diggers  — 49, 50, 51  * 

ditching-machines 38 

cultivators — 

different  fh>m  English  and  French 90. 92, 93 

"Peerless" 92, 93*,  94 

harrows- 
less  variety  than  in  Europe 95 

not  exhibited 98 

recent  improvements,  disks 98 

land-rollers — 

less  used  than  in  Europe 99 

not  exhibited lOl 

seeding  and  sowing  machines 103-114 

superior  to  European '.  102, 103, 105, 106 

force-feed 102, 103,  lOT.  107 

chan;;e- wheel 108* 

grain-drills : 103. 104. 105*,  106, 113, 114 

india-rubber  conductor  imitated  from  England 108 

broadcast-sowers 111,113 

fertilizer-sowers 114* 

harvesters — 

American  superiority  in 120, 141, 147, 148 

binding-reapers 123-137,  124*.  12C*.  130*,  102*.  136* 
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»grioaltaral^ 
exhibits  of— 

harrester^— 

reapers 141-140, 142*.  143*,  149* 

mowers •. 150*-155, 151M52M53* 

lawn-mowers 156 

hayrakes 160-165* 

lighter  and  cheaper  than  European 100 

oopied  in  England 1  CO,  162 

self-discharging 161,102,165 

thrashing-machines — 

American  pattern  not  ai»plicable  in  Europe  because  it  destroys  the  straw  .  171, 175 

more  rapid  and  efficient  than  European 171, 173 

tests  in  England  in  1853 171,173 

grain-cleaners— 

less  variety  than  in  France   185,188 

straw-cutters- 
more  varied  thsn  in  Europe 200 

root  cutters  and  washers — 

littlensedin  United  States 206 

must  and  wine  heaters 224 

hay  and  baling  presses 235,238 

superior  to  European  in  larger  sizes 235 

hedge-trimmers 230 

ensilage-cutter 249 

field  trials  of 12-15,140 

of  harvesting  machines,  at  Marmont,  July  22  and  2r«  13, 14, 121* 

binding-reapers 123-140 

dynamometrical  trials 134,135 

reapers 14 1-144 

tnowers 150-155 

hay-rakes 160, 164 

of  plows,  cultivators,  etc.,  at  Petit-Bonrg,  July  29 .      14, 17 

hand  and  horse  plows 17, 18, 26, 27, 39, 40 

dynamometrical  tests,  August  8 17, 40, 41, 42 

ditching-machine 18,38 

sowers 102 

of  thrashing-machines,  hay-presses,  etc.,  at  the  Esplanade  des  Invalides.  Au* 

gust  4 14,175,235 

C  ALIFOBNIA  (»ee,  al»o,  McClond  River,  San  l^Yancisco)— 

AOBICULTUBB— 

cultivation  of  the  olive 225 

FltH-CULTURB— 

85,000  salmon  eggs  (salmo  quinnat)  from  McCloud  River  sent  by  the  United 
States  Commissioner  of  Fisheries  to  the  Soci6t6  d'Acclimatation  of  France; 
hatched  in  the  aquarium  of  the  Trocad6ro,  Paris,  and  26,000  young  fish  distrib- 
uted in  French  rivers 455, 456 

Williamson's  fish-hatching  apparatus 509,510* 

imitated  in  France  and  Germany 609, 510 

CONNECTICUT  {tes  Hartford,  Middlotown). 

ILLINOIS  {tee  Batavia,  Chicago,  Moline). 

MAINE  {see  Portland). 

MARYLAND  {eee,  aleo,  Baltimore,  Oakland  Manor,  TVestminster)— 

AOBICULTUBK— 

ensilage  of  com  (maize) 248, 254 

MASSACHUSETTS  {see,  also,  Billerica,  Boston,  Brookline,  Winchendon.TVinnlng  Farms)— 
Agriculturb— 

ensilage  of  com  (maize) 251, 254 

MICHIGAN  {see  Albion). 
NEW  JERSEY  (see  Newark). 

NEW  YORE  {see  Albany,  Macedon, 

Auburn,  Ncwburgh, 

Brockport,  New  York  City). 

Hooslck  FaUsL 
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UNITED  STATBS-Continaed. 

OHIO  (see,  oImo,  Alllanoe,  Canton,  ChiUioothe,  Dayton,  Springfield)— 
Horticulture— 
fmit — 

cherries:  the  "Oovernor  Wood,"  originated  at  Bookport,  acolinoated  in  Fnaoe 

as  an  "  English  variety  " 374 

flgs:  method  of  protecting  trees  in  winter 8S 

grapes,  cultivation  of 4(C,411 

varieties 411 

OREGrON  ($ee,  alto,  Portland)— 
Agriculturi^— 

collective  exhibit  by  the  Oregon  State  Commission 259,260 

only  adequate  exhibit  from  the  United  States 210 

PENNSYLVANIA  (tee  Meadvillo,  Phihuielphia,  Pittsburgh,  York). 
VERMONT  («ee  Rutland,  Saint  Johnsbnry). 
WISCONSIN  (tee  Racine). 
United  States  Commission  of  Fish  and  Fisheries  (Washington,  D.  C.)— 

acclimation  of  carp    4K 

gourami  (from  India) 471 

tench 467 

artificial  propagation  of  cod 481 

supply  of  salmon  eggs  to  the  Soci6t6  d*  Acclimatation  of  France 455, 456 

United  States  Department  of  Agriculture  (Washington,  D.  C.) — 
collective  exhibit — 

grand  prize  awarded  to 8 

models  of  fruit 366^  381 

United  States  Windmill,  Engine,  and  Pump  Company  (Batavia,  HI.),  exhibit  by 7 

windmill  and  pump :  silver  medal  awarded  to • 8 

Universal  Exhibition  (tee  International  Exhibition). 

URUGUAY—  ^ 

FiSHIKO  IKDUSTRT— 

dip-nets  exhibited 486 

Valck-Virey  (Saint-Di6,  France),  plow  tested 18 

Vallerand,  J.  (France),  horticultural  exhibits 872 

Vallo  (Norway  )— 
fishing  industry — 

floats  (glass)  for  nets 445 

Vanne  River  (France) — 

furnishes  water-supply  of  Paris 45i 

water  of,  used  in  aquarium  of  the  Trocad^ro 450,4^ 

temperature  of 450, 455 

too  cold  for  batrachians 460 

barbel 461 

constituents  of 455 

lime ^. 457,465 

deposited  on  scales  of  tho  carp 465 

not  nutritious 460, 468 

deficient  in  oxygen 4<S2, 463, 488 

destroys  the  sUurus 462, 463 

Vannes  (Morblhan,  France) —  • 

fishing  industry- 

oyster-cultural  apparatus 434 

productions 434 

utensils 434 

Varsovie  (tee  Warsaw). 

Vegetables  (Me  Agriculture :  products:  alto,  Horticulture:  products). 

Veitch  (James)  &  Sons  (London,  England )  horticultural  exhibit 4(H 

Vend6e  (France)— 
agriculture — 

cattle 31g 

Verbena  (fM  Horticulture :  products:  flowers). 

Vermicelli  (tee  Agriculture :  manuliftctures). 

Vermont  (tee  United  States). 

Vemhes  (Saint-Izaire,  France)  plow  testetl 18 
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Verona  (Italy) — 
flsbiog  industry — 

neta  of  flax  and  silk **3 

Veronica  («m  Horticalture :  products :  flowers). 
Versailles  (France)— 
horticoltaro — 

garden  end  narsory  products 384 

Nurseries  of  the  Trianon 364 

National  School  of  Horticulture- 
horticultural  exhibit 364 

fruits  exhibited— 

grapes., 379 

pears 378 

methods  of  growinc 407 

International  Fruit  and  Flower  Exhibition  held  at  (August,  1878) 376, 402-405 

exhibit  of  apples 376 

unnatural  trimming  of  trees 400 

Vdve,  Adolphe  (Avignon,  France)  ^n'aiu-cleaners 186 

Viborg  (Denmark) — 
fishing  industry- 
Ashing  apparatus  425 

publications  on  pisciculture 425 

Viburnum  («M  Horticulture :  products:  flowers). 
Victoria  (see  Great  Britain :  colonies :  Australia). 

Victoria,  Queen,  exhibited  cattle 306 

Hereford  bull 307 

Vienna Exx>osition  (see  International  Exhibitions). 
Vien  ne  River  ( France) — 
fishing  industry- 
stocked  with  salmon  from  California. 456 

Vierzon  (Cher,  France)— 

agricultural  machinery  manufactured — 

hullers  for  clover,  lacem,  etc 183^184 

thrashing-machines 175, 176* 

Ville-en-Bois  (Loire-Inf6rieure,  France) — 
fishing  industry- 
fish- 

preserved 432 

sardines 432 

Villeneuve-sur-Lot  (Lot-et-6aroniie,  France) — 
fishing  industry — 

oyster-cultural  appliances 436 

earthenware  borders  for  hurdles   436 

Villiers-au-Flos  (Pas-do-Calais.  France) — 
agricultural  machinery  manufactured — 

plows ., 18 

Vllmorin.  Andrieux,  &  Co.  ( Paris,  France),  horticultural  exhibits 348, 350, 304, 369 

Vilmorin,  Henry,  member  of  the  Tribunal  of  Commerce  and  Secretary  of  the  Central  Horticul- 
tural Society  of  France- 
reporter  of  the  commission  to  investigate  the  utilization  of  Paris  sewage  in  horticulttiral 

operations  (1877) 415,417 

acknowledgments  to 418 

Vinca  («e0  Horticulture :  products:  flowers). 

Vineland,  discovery  of,  by  the  Norsemen 49i 

Vineyards  («es  Agriculture:  products:  grapes). 
Violets  (»ee  Horticulture :  products :  flowers). 
Vitr6  (Ille-et-Vilaine,  France)— 

agricultural  machinery  manufactured- 

hand-thrashing  machines 172*,  173 

Vivler  (Ille-et-Vilaine,  France)— 
flshing  industry — 

oysters 433 

Vlaardingen  (Netherlands) 
flshing  industry— 

nets 444 

Voirin  (Manois,  France),  plow  tested 18 
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Wages  {tte  Operatives). 
Wales  (tee  Great  Britain). 

Wales,  (Albert  Edward)  Prince  of,  exhibited  Skye  terrier 329 

gold  medal  awarded 329 

fish  shown  in  his  Lidia  collection 471 

Walnuts  (M0  Hortioaltare :  products:  fruits). 
Walrus  (see  Fish). 

Walsinghun,  Lord  (Merton  Hall,  Norfolk,  England),  exhibited  Southdown  sheep 321 

grand  prise  ef  the  Agricultural  Society  of 

France  awarded  to ^1 

Warapa-Jerasi  (see  Fish). 

Warder,  MitcheU,  &  Co.  (Springfield,  Ohio)— 

harvesters  tested 134, 135 

gold  medal  awarded 8 

special  prise  of  a  Sevres  vase  (§ee  frontUpieoe) 140 

reaper  tested 141,143,144 

illustration , 143* 

combined  mower  and  reaper  tested 142 

mowers  tested *. ..  150,154 

Whiteley's  "New Champion"  mower,  illustrati<m 150»-154 

working  movement  ot^  illustration 151' 

oscillating  cog-gear  of;  illustration 152* 

Warokou  (gee  Fish). 
Wars- 
exhibit  of  primitive  arms 16 

cavalry  horsea— 

bred  in  Barbary 333 

Denmark  (Jutland  breed) 331 

England  (Cleveland  bays) 336 

France  (Norman) 33$ 

(Limousin) ^ 

Hungary  (most  highly  esteemed  breed  in  Europe) 333 

Kussia 332,333 

Sweden 284 

Boman  invasion  of  Belgic  Gaul  (1st  century) — 

Belgian  horses  adopted  by  the  Boman  cavalry 334 

Northern  invasion  of  Gaul  (4th  and  5th  centuries)— 

German  horses  introduced  in  France 337 

progenitors  of  the  Norman  horse 337, 338 

Saracen  invasion  of  France  (8th  century) — 

Arab  horses  introduced  in  France....^ 39 

France-Germany,  1870-71— 

transfer  of  Alsace-Lorraine  from  France  to  Germany 423 

loss,  by  France,  of  flsh-cultural  establishment  at  Hiiningen 422, 423 

abstinence  of  Germany  firom  Paris  Exposition 421 

Warsaw  (Bassia) — 

agricultural  machinery  manufiactured— 

reapers 142 

Washington,  George,  theory  of  American  agricultural  system 2S6 

Wateliez-Delattre  (Emmerin,  France),  plows  tested 81 

Water-cresses  (tee  Horticulture :  products :  vegetables). 
Waterford  (Canada)— 

agricultural  machinery  manufactured — 

reapsrs 141 

Watson,  John  (Ayr,  Canada)— 

reaper  tested 141 

mower  tested 150 

Wux  (tee  Agriculture:  manufactures). 

Wax  models  of  fruits 3S3,3» 

Wcltz,  Leo  (Wilmington,  Ohio),  sent  8i>ecimen8  of  the  **  Forest  Boee"  strawberry,  which  were 

destroyed  before  exhibition ^ 

WEST  INDIES— 
Machdcbby — 
agricultural — 

steam-cultivating  apparatus S3 

imported,  firom  England 61 
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Westminster,  Md.— 

sgricultoral  m«ohinery  manafiftotaTed — 

thrashers 8,175 

Whale  (»ee  Fish). 
Whalebone  dee  Fish). 
Wheat  (tMAgricultaie:  products). 
Whiteflsh  (eee  Fish). 
Whiting  (see  Fish). 
Wiltshire  (England)— 
agricaltaro— 
live-stock — 

sheep  (Hampshire  Downs)  322 

Winchendon,  Mass. — 

agricaltttral  maohinery  manafiictiired— 

hay-rakes 8,101,1«6 

Winning  Farm,  Mass. ,  ensilage  of  maize  practised  at 251, 2S2 

Wisconsin  (eee  United  States). 
Witte-quiqoi  {tee  Fish). 

Williamson  (California),  flsh-hatching  appaiatns 509, 51 0* 

Wills,  John  (London,  England),  horticnltnral  exhibit 403,404 

Wilmot  (Canada),  fish-hatching  apparatus 510*,  511 

Wine  (0M  Agricnltnre:  maaniiEustares:  oIm,  Horticulture:  products:  grax>e8). 

Wine-making  countries,  drunkenness  uncommon  in  412 

Wine-presses  i»ee  Machinery:  agricultural). 

Woodman,  John  J.,  additional  Commissioner,  Rbpobt  on  "  Aobicultubb  "    257-299 

Wood,  Walter  A.  (Hoosick  Falls,  N.  Y.)~ 

baryester  tested ; 123,125-130 

gold  medal  awarded 8 

illustration  of 130* 

dynamometrical  trials  of 134,135 

special  prize  of  a  Sevres  vase  {tee/rontitpieee) 140 

made  officer  of  the  Legion  of  Honor 140  note 

reaper  tested 141 

single-horso 149 

mowers  tested   160,152,154 

one-horse  mower,  illustration 152*,  154, 155 

Wood,  William  Anson  (Albany,  N.  Y.)— 

harvesters 123 

gold  medal  awarded 8 

dynamometrical  trials 134,135, 154 

reapertested 141 

mower  tested 150 

"Eagle,"  mnstration 153*,  155 

Woods,  Cocksedge,  &,  Co.  (Stowmarket,  England),  turnip-cutter 209 

Wormwood  («es  Horticulture:  products:  vegetables). 

Worthington,  General  (Chillicothe,  Ohio),  method  of  coltivating  figs 385 

Wuoksi  River  (Finland)— 

fisheries ...         427 

salmon 427,428 

legal  protection  of,  during  spawning  season 427 

sik 428 

Wurtemberg  {tee  Germany :  states), 

Tellow-taa  {see  Fish). 
Yonne  River  (France) — 
fishing  industry — 

stocked  with  salmon  from  Califomia 456 

York,  Pa.— 

agricoltural  maohinery  manufactured — 

plows 8,28* 

thrashers 8,175 

Yorkshire  (England) — 
agriculture- 
live-stock — 

swine 825 

bred  in  United  States 820 
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Yorkflhire,  England — Continued. 
agrionltar&— 
live  stock — 

horsea  (Cleveland  bays) 336 

bred  in  Enrope  for  cavalry  use 3^ 

Zebra  flsh  (see  Plsb). 

Zuinia  (•MHorticnltare:  products:  flowers). 

Zuider  Zeo — 

flsbini;  industry — 

seaweed,  cleaned,  dried,  oondenaed,  etc 444 
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